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lhe Outlook 


Air Parity 


AST year Mr. T. P. Wright, of the Curtiss-Wright 
Corporation, wrote an article in the American 
journal Aviation, which was reproduced in the 

issue of Flight dated April 25th, 1940. In it he calcu- 
lated that the aircraft production of Britain and America 
combined would equal German production ‘“‘late in 
1941 or early in 1942.’’ He has proved an amazingly 
correct prophet, for our own Prime Minister stated at 
the Lord Mayor’s banquet that ‘‘ Now we have an Air 
Force which is at least equal in size and numbers, not 
to speak of quality, to the German air power.’’ 

Air parity may be understood in various ways. Many 
people think of it as meaning only first-line strength in 
bombers, fighters, and other classes of operational air- 
craft. That is not a very sound basis of calculation, for 
first-line strength may be temporarily altered by events. 
The German losses in Russia, for instance, must have 
reduced the first-line strength of the Luftwaffe consider- 
ably, just as its losses in Crete were a serious blow to 
the section which deals with air- rapt troops. These 
losses may be made good by the Germans during the 
coming winter. 

e best basis for such calculations is the amount of 
factory output per month and per year—provided, of 
course, that the flying training establishments keep pace 
with the work of the factories. Mr. Wright wrote only 
in terms of factory output, and we may take it that Mr. 
Churchill meant the same thing. He would hardly have 
said that at the moment our Air Force was at least as 
strong as that of the Germans if he were merely com- 
paring our present number of operational aircraft with 


that of the enemy just after the latter had suffered severe 
losses, knowing that by the spring the Luftwaffe might 
have shot ahead once more. 

German output must have been cut down by the work 
cf the Bomber Command, but one cannot know exactly 
the extent of that damage. On the other hand, it is 
common knowledge that the Germans are forcing some 
French factories to work for them, and propose to treat 
Italian factories in the same way. It must be some time 
before they get much benefit out of such expedients. On 
the whole, we may presume from the Prime Minister’s 
words that the regular output of British and American 
factories has now at least equalled that of the Germans, 

and our output will be still further increased. To that 
total we may add an unknown amount of Russian pro- 
duction. Finally, we also know that the Empire Train- 
ing Scheme is providing us with crews to man all the 
aircraft produced. It is a happy state of affairs. 

The leing Problem 

HE relatively large number of 

in one night recently has once more focused 

attention on the subject of icing. There can be 
little doubt that a large percentage of the aircraft which 
failed to return were victims of this scourge. There 
is but slight consolation in the fact that the enemy must 
be suffering from the same trouble. The scale of his 
attacks is now so small that his losses must be corre- 
spondingly low. 

Icing may occur on parts of the aircraft itself, such 
as leading edges of wings, fins and elevators, and i 
the engine induction system. To which of these 


our aircraft lost 


our 
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recent losses were due one cannot know definitely, but 
it seems likely that both were encountered. 

Two general systems have been used for combating 
ice formation on leading edges: ‘‘ stockings’’ of flexible 
material, and heating by pipes from the exhaust. We 
in this country have chosen the former, while some 
German aircraft have been fitted with heaters. It would 
be difficult to say which of the two is the more efficient. 
Each has advantages and disadvantages. The pulsating 
stocking ’’ on the leading edge may possibly be slightly 
lighter, but it may not be possible to fit it if anti-balloon 
cable devices are used. The Germans have lately been 
equipping some of their aircraft with fenders, which 
are heavy and add a lot of drag, but which do not 
appear likely to interfere with de-icing heaters. It 
would be interesting to know, after the recent experi- 
ences of our air crews, whether they would prefer to 
have the de-icers or the balloon cable device. One 
would imagine that more aircraft were forced down by 
ice the other week than are likely to have been lost by 
striking balloon cables. Barrage balloons are not found 
everywhere, but icing conditions may occur over an 
enormous area. This is obviously a case in which the 
air crews should be permitted to express their views. 

So far as engine icing is concerned, recent American 
research has shown that there are three forms of ice 
which may be formed in the engine system: impact 
ice, throttle ice and fuel ice. The first is formed when 
water in the atmosphere comes into contact with metal 
parts below 32 deg. F.; the second is formed on or near 
the carburettor throttle; and the third by the cooling 
effect of the evaporation of the fuel in the induction 
system. 
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By using direct injection, as the Germans are doing, 
most of these troubles disappear. The carburettor 5 
the worst offender, but as was shown in a recent article 
in Flight, even direct injection into the eye of the super. 
charger is not entirely immune, although icing cam be 
avoided if the pilot takes certain precautions. 

There are aircraft problems in plenty still to be solved, 
and it is somewhat remarkable that, after many yeag 
of commercial flying, and more than two years of actual 
war flying, there should still be heavy casualties from 
this source. Obviously the remedy must be found 
quickly and, having been found, it must be adopted as 
soon as possible. 


The Dowding Axe 


N time of war there is always a tendency for the 

staffs of Government offices and other official estab- 

lishments to swell to an unnecessary size, and it is 
only human: nature for the chief of every office to feel 
and to protest that every member of his staff is necessary 
and that if one man or woman were taken away, the 
war would be lost so far as the contribution of that 
office was concerned. No outsider is in a position to 
judge the validity of such protests, and only careful 
examination by~an expert can decide how much the 
country can save by a judicious pruning of personnel, 
or by the withdrawal of able-bodied men on “‘ office” 
work which could well be performed by others 

The Air Force has set a good example by appointing 
Sir Hugh Dowding to undertake such a survey, and 
perhaps other departments will follow suit. 





“Flight” phe 


AVRO MANCHESTER : This new Rolls-Royce-engined bomber has been flying on operations for some time. On pages 359-35! 


of this issue is an account of a visit to a Manchester squadron. 
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inting 
- HEAVY GOING : The water-logged airfield in Northern Russia from which the R.A.F. Wing is operating. 


Air Activity in Russia : Egyptian Oasis Bombed : Raids on Naples and Brindisi 
H.M.S. "Ark Royal” Sunk 


. begins to look as if the German 
attempts to take Leningrad and 
Moscow have both failed for this 

year, though fierce fighting has con- 
tinued on the fronts of both cities. The 
Germans have lately been making 
special efforts to isolate Leningrad and 
also to cut the communications be- 
tween the ice-free port of Murmansk 
and the rest of Russia. It is in that 
part that the R.A.F. Wing is working, 
and is having a very trying time with 
the snow and the cold. For some time 
past our airmen seem to have met with 
little opposition and to have had no 
chance of adding to the score of 15 
enemy aircraft shot down for the loss 
of one Hurricane. 

Incidentally, people in this country 
uppreciated the gesture of the Red Air 
Force in presenting the Wing with 
1,000 roubles for each of the 15 enemy 
aircraft. As a gesture it was generous, 
and the money was handed over to 


the R.A.F. Benevolent Fund The 


MEDITERRANEAN MELEE : While 
on recent canvoy work in the Mediter- 
ranean, H.M.S. Nelson was hit by a 
torpedo dropped by a Fiat B.R.2o. 
This photograph, taken from the 
Nelson, shows the B.R.20 and, on the 
right, the splash of its torpedo entering 
the water. The Fiat was later shot 
down. 
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GREENLAND’S ICY MOUNTAINS : A Consolidated patrol boat of the U.S. Navy— 


a Catalina when in the R.A.F.—flying over Greenland. 


It will be remembered 


that the U.S.A. has occupied Greenland. 


Germans, however, have been report- 
ing that their bombers and those of 
the Finns have made traffic on the 
Murmansk railway impossible, and 
have destroyed some goods trains. We 
may be sure that, whatever the truth 
of these reports may be, the R.A.F. 
Hurricanes will not take such enemy 
activities lying down, if the raiders 
venture within their reach. 


It is in the Crimea that the Germans 
have been making most progress, their 
main object evidently being to deprive 


the Russian Black Sea fleet of its 
bases, and if they succeed in that ob- 
ject the results will be at least incon- 
venient for our Allies. As part of the 
movement, the Luftwaffe has been 
energetically bombing the harbours of 
Sevastopol, Kerch, etc., and the Ger- 
mans claim that many ships in the 
harbours have been hit. 

The Russians, for their part, claim 
that their own aircraft have been 
active, and that one day recently, on 
an unspecified part of the vast front, 
their bombers destroyed or put out of 
action 50 German tanks, 200 lorries 
carrying troops and supplies, as well 
as a number of guns and other mate- 
rial of the enemy. It is certainly clear 
that the Luftwaffe has not obtained 
general mastery of the air on the Rus- 
sian front, though it will usually be 
possible for it to mass at one particu 
lar point and so win a local and tem 
porary ascendancy. 

There is undoubted disappointment 
in Germany at the failure of the army 
to subdue Russia in the short time so 
optimistically promised by Hitler. 
Probably that bad man (one cannot 


TWELVE-GUN ATTACK: A 
sequence of photographs taken by a 
cine-camera in the leading edge of 
a Hurricane II during an attack on a 
German twin-engined seaplane. 


improve on our Prime Minister's 
favourite description of him) is not 
overmuch concerned about what. the 
German proletariat thinks and feels, 
for he knows that his soldiers will go 
on fighting. But there are good rea 
sons for thinking that he is not a little 
concerned to make a good impression 
in Turkey, in Japan, and among the 
Arab peoples. He may even hope that 
if he can show some resounding vic- 
tory to the world there may be an up 
rising in India—though that is not in 
the least likely. In consequence there 
has been renewed talk of the need to 
invade Great Britain. Rumours, which 
cannot be verified, tell of the manu- 
facture of gliders on a vast scale, and 
also of the mass production of para- 
chutes. The total output of natural 
and artificial silk has been comman- 
deered. It may be remembered that 
during last summer the Prime Minister 
in one of his speeches warned the 
country to be ready for invasion by 
September 15th. That date has come 
and gone, but the attempt at invasion 
may still be made at any time which 
the German High Command thinks 
suitable. The country is steeled to 
meet such an ordeal, while to the 
Fighter Command and the Home 
Army nothing would give more acute 
delight. 


Another Raid on Egypt 


NEMY bombers raided the Fayum) 


oasis, some 100 miles south of 
Cairo, on the evening of Novembet 
12th. There is no sort of military target 
in the oasis, which is purely agricul- 
tural, but at least 64 Egyptians were 
killed and nearly 100 wounded. This 
is another example of Hunnish fright- 
fulness, and has aroused intense 
indignation in Egypt. 
The bombers of the Middle East 
have made further raids on Naples and 
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ENEMY AIR LOSSES TO NOV. 15th. 
Over 
Over G.B. Continent ee East 


e 1 i) 

> 60 0 0 
, ou 0 0 ce} 
om> 0 1 2 
nee 0 0 i) 
“4 0 0 3 
75 2 3 2 
3 1 7 


Totals : North and Russia, 5 548 ; Middle East, 


over 2,! 











Brindisi. These are complementary 
to the unremitting attacks by our air- 
caft and submarines on the convoys 
sailing to Libya. Of course, the 
airfields and other targets round 
Benghazi and other enemy bases have 
been regularly raided and there have 
been very successful daylight attacks 
by Marylands of the South African 
Air Force on Libyan airfields. 


Loss of H.M.S. “Ark Royal” 


HE Fleet Air Arm has suffered a 

grievous loss through the sinking 
of the carrier H.M.S. Ark Royal. 
Only one rating of her company was 
killed, and that seems almost a 
miraculously light loss, for one would 
have expected the explosion of the 
torpedo to have killed quite a number 
of men. The ship did not sink for 
several hours after receiving her death 
wound, and for a while hopes were 
entertained that it would be possible 
to tow her into harbour at Gibraltar 
and save her. However, these hopes 
were vain, and the gallant ship sank 
while being towed. The discipline of 
the ship’s company was as grand as it 
always is in the Royal Navy. 

Various reports have been pub- 
lished as to whether any of the aircraft 
belonging to the Ark Royal were 
saved, but these cannot be accepted 
as authentic. The official view is that 
it is wiser not to give the enemy any 
information on that point. ‘ 
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The enemy has many times claimed 
that the Ark Royal had been sunk by 
bombs, and once the ship’s company 
was listening to a German broadcast 
in English when the announcer asked 
‘Where is the Ark Royal?’’ The 
whole of the crew responded with a 
delighted should of ‘‘Here!’’ which, 
of course, did not reach the ears of the 
German questioner. 

This carrier has certainly lived dan- 
gerously. For months past she has 
formed part of the Western Mediter- 
ranean Fleet under Rear Admiral 
Somerville, based on Gibraltar. She 
has ventured into the Sicilian narrows 
and up almost into the Gulf of Genoa 
In such narrow waters a carrier par 
ticularly is always in danger, but for 
a long time she bore what seemed a 
charmed life, and when attacked by 
dive-bombers she always hit back with 
fury and effect. The damage which 
she has done to the enemy in the 
Mediterranean cannot easily be esti- 
mated, but her exploits there have 
certainly been well worth the risks 
run and the ultimate loss of the gal- 
lant ship herself. Her officers and 
men will ‘‘ fight another day.’’ 

Though the loss of ships and aircraft 
is always heavy news, there is great 
consolation when it becomes known 
that many of the crews are safe, even 
though they are prisoners of war. 

The crew of the Ark Royal was 
fortunate. Similar consolation comes 
from the latest news of the bombers 
which ran into such bad weather on 
the night of November 7th. It will be 
remembered that 37 machines were 
missing that night. But all the crews 
were not killed. One Wellington came 


down in the Channel and its crew 
reached the Isle of Wight in its 
dinghy. One landed safely in Sweden, 


and the crew would be interned and 
treated well. Another came down in 
Vichy France, and its crew would also 
be interned. Of the rest, 62 officers 
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Red Star in place of the R.A.F. roundels. 







THIS WEEK’S HURRICANE: Each week the ubiquitous Hawker Hurricane 


It is shown here with the Russian 







































UNDER DIFFICULTIES: Engine 
fitters of a South African Air Force 
squadron overhauling a Pratt and 
Whitney engine of a Martin Maryland. 


and men were taken prisoners through 
landing in Germany. 


There has been another case of a 
British aircraft ramming an enemy 
machine, and this time the British 


pilot survived and is now in hospital. 
It happened over Malta, and the hero 
was an Australian sergeant, flying a 
Hurricane. Enemy bombers’ were 
being escorted by Italian fighters, of 
the type Macchi C200. The Australian 
flew straight at one Macchi, knowing 
that Italian and German pilots usually 
turn away in such a case. This one 
did not, and the Australian thought 
that he might have been killed. The 
Macchi disintegrate’ and the Aus- 
tralian came down by parachute. 











BRITISH AIR LOSSES TO NOV. I5th. 
yy Over Continent — 
A’crft.| B’brs. Fers. Pilots | A’crft. 
Nov 9 0 2 0 0 3 
> = 0 0 0 0 0 
i 0 0 4 4 0 
12 {0 0 0 0 4 
—_ 0 0 0 0 2 
» 0 0 0 0 0 
1s 0 4 2 2 | 5° 
0 - eo. oe 
Totals : North and Russia, 3,02! ; Middle East 
about 477. * One pilot safe. 
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A FOREIGN CRITIC REFUTED 


Strange Allegations of a Retired American Admiral 


own air power as it thinks best, and we in this country 

have no intention of presuming to tell Americans how 
they ought to do it. It is generally known that the States 
does not maintain a separate Air Force, but has an Army 
Air Corps. and a Navy Air Service. There are some eminent 
people in America who think that that arrangement is not 
the best, and who would prefer to have an independent 
Air Force as a third fighting Service. The late General 


|’ is the business of the United States to organise its 


Mitchell was a leading exponent of that point of view. As - 


often happens in cases like this, the views of both sides 
are sometimes expressed with a good deal of vigour and 
vehemence. The same sort of thing sometimes happens 
over here! 


Watching the R.A.F. at War 


Not unnaturally the protagonists on both sides in 
America have kept a keen eye on the doings of the Royal 
Air Force in the present war, with the object of finding 
arguments to support their own views and to confound 
those of the other side. One of the most stalwart cham- 
pions of the existing state of affairs in America is Rear 
Adiniral Yarnell, who has always devoted a great deal 
of time and enthusiasm to the U.S. Navy Air Service. He 
was in command of the United States Pacific Fleet at the 
time of his retirement in 1939. He has written an article 
for the influential Colliers Magazine in support of the status 
quo, citing in support of his view alleged errors committed 
by the R.A.F. in the war, as evidence that an independent 
air force is not a good thing. He states, so reports from 
America inform us, that the ‘‘facts’’ which he cites are 
based on ‘‘authentic and hitherto secret reports from our 
(i.e. American) observers abroad.’’ As one would expect, 
the gallant Admiral’s criticisms are mainly, though not 
entirely, directed against the Coastal Command of the 
R.:A.F. His methods of argument are entirely justifiable ; 
they might be telling if his facts were absolutely cor- 


rect, but in a number of 

cases he has been misin- 

formed, and Flight has offi- ‘7 ies ey 
cial authority for giving the | 95 


true version of some of the 
incidents cited. 

We may clear the air by 
repeating what we have said 
on former occasions. It is 
our considered opinion that 
if all our defence arrange- 
ments were organised on a 
truly logical basis, the 
Coastal Command of the 
R.A.F. would be an en- 
tirely naval Service. If 
Great Britain had a clean 
slate at the moment and 
was organising everything 
from the start, it is really 
almost inconceivable that 
this Command. should not 
be entrusted to the care of 
the Admiralty. But, all 
the same, we hold strongly 
that an independent Air 
Force is a necessity for the 
United Kingdom, for there 
are forms of air work which 
could not safely be left in 
the charge of either the Ad 
miralty or the War Office. 
Moreover, we advocate 
strengthening the Air Force 


i > ae 


—_ 








HURRICANES IN FRANCE: Between May roth and 
June 4th, 1940, Fighter Command lost 25 per cent. of its 
first-line pilots. 


by handing over to it all the elements of the air defencs 
of Great Britain, that is to say the A.A. guns and search. 
lights together with all the instruments which go with 
them. Likewise we hold that the interests of the county 
would suffer if there were not an independent bomber forme, 
held by the Air Ministry, which can be turned on to fhe 
work which is most urgent at any one moment, whether 
it be strategic bombing of enemy production and geneml 
communications, or lending temporary help. to one of the 
other Services so as to strengthen their own hitting powers, 

Likewise, the above statement of principles does ng 
imply an admission that during the present war the Coastal 
Commaad has in any way failed the Royal Navy, a 
Admiral Yarnell suggests that it has. It may be incorrect 
(we are not sure) to say that the Coastal Command is 
working under the orders of the Admiralty, but for prac. 
tical purposes such words would express the actual position. 
The liaison between the Command and the Admiralty is of 
the closest, and the former would not deny that it exists 
only to help the work of the Royal Navy—even though at 
times some of its squadrons not otherwise engaged join 
with the Bomber Command in attacking targets round the 
enemy’s coasts—work in which the Fleet Air Arm often 
takes a hand. As a general rule those targets are such 
things as invasion ports or coastwise shipping, the destruc 
tion of which relieves the naval ships of so much effort 
and responsibility. The relationship of the Coastal Com- 
mand and the Admiralty may be illogical, but when 
Admiral Yarnell asserts that the two are not working well 
together, we must join issue with him. 


The Invasion of Norway 


We may now examine some of the charges which Admiral 
Yarnell is reported to have made. He wrote: “‘ Forty- 
eight hours before the Germans actually invaded Norway 
R.A.F. scout planes saw transport ships in the North Sea 
Only mildly interested, they reported it through routine 

channels, and _ it finally 

reached the Admiralty after 

; the invasion was under 

‘ way. Had the pilots been 

wise in naval matters, wise 

enough to understand what 

they saw, England would 

have known two days 

earlier of the German move 

ments and might conceiv- 

ably have changed the 

entire course of the Nazi it- 
vasion of Norway.”’ 

Many people have been 
puzzled to understand why 
the Government of the. late 


Mr. Chamberlain did not 
foresee the German threat 
to Norway, but certainly 
the Admiralty received 


prompt news of the sailing 
of the enemy flotillas. All 
information of importance 
such as that is reported at 
once to the headquarters 0! 
the Coastal Command, 
where there is a naval off 
cer to maintain liaison with 
the Admiralty. He sees all 
the reports, and Admiral 
. Yarnell would surely not 
suggest that he would delay 
in passing on the informa 
tion. And if the delay wert 
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due to him (which we are not for a moment suggesting) 
the crews of the reconnaissance aircraft would be 
exonerated. But was there any delay after the German 
transports had sailed? 

There are many cases in which the crews of aircraft are 
ordered to keep wireless silence at certain distances. Naval 
vessels receive similar orders. But exceptions are made 
when things of outstanding importance are seen. The 
unexpected appearance of an enemy fleet at sea would be 
such a major event that airmen would certainly report it— 
unless they had been previously ordered to keep wireless 
silence even if they saw something important. There might 
sometimes be special reasons for such orders, but they 
would certainly not be given to a reconnaissance aircraft 
which had been sent out to keep an eye on movements in 
the North Sea. In fact, there is no substance in Admiral 
Yarnell’s charge that the Royal Navy lost 48 hours through 
the stupidity and lack of naval sense on the part of Coastal 
Command airmen. : 

Another assertion of the Admiral’s is that the R.A.F., 
while patrolling the coast of Great Britain, had sighted 
submarines but had refused to attack, maintaining that it 
was the Navy’s duty. This charge is quite fantastic. Over 
300 enemy submarines have been sighted and attacked by 
R.A.F. aircraft, and, as will be remembered, one Hudson 
captured a submarine alive. The fact is that a chance of 
attacking a submarine is the greatest attraction dangled 
before the eyes of Coastal reconnaissance aircraft. That 
is the prospect which gives a little glamour to work which 
is often monotonous and wearing. If the Admiral means 
that the depth charges of a surface warship are the most 
eficient weapons for destroying a submarine, and _ that 
Teports from aircraft are often the chief source oi infor- 
mation which enables warships to get on the track of sub- 
marines, he is right ; but to say that the airmen will ever 
tefrain from attacking because they are not themselves 
naval men is wildly divorced from the facts. 


Mistakes Will Happen 


Another of Admiral Yarnell’s allegations is that during 
the pursuit of the Bismarck an R.A.F. machine actually 
bombed a British cruiser. Official records have been dili- 
kently searched, and it can be stated with authority that 
this incident did not take place. Even if it had, that 
would not prove the point which Admiral Yarnell wishes 
to make, for mistakes of that sort do, unfortunately, some- 





FLIGHT 





COASTAL COMMAND AND THE FLEET: An Anson flying over British warships. The liaison between the Command and 
the Admiralty is of the closest. 


times occur in war. There is at least one case on record 
when ships of the Fleet shot down a British aircraft, There 
was another deplorable case over Gravesend when R.A.F. 
fighters shot down a Coastal Hudson, and Admiral Yarneil 
was quite right, for once, when he stated that a British 
submarine commander once sent a plaintive message that 
he intended to dock if friendly aircraft would cease from 
attacking him. There have been many occasions, both in 
the last war and in this, when British aircraft have been 
fired on from the ground by both British and French 
troops. None of these cases proves that British organisa- 
tion is radically wrong. In time of war fingers are apt to 
itch on triggers. . 


Not Seeing is Often Not Believing 


The Admiral also states that after the evacuation from 
Crete the British soldiers were full of indignation against 
the Royal Air Force, and that R.A.F. men were kept off 
the streets of Alexandria when the evacuated soldiers were 
being disembarked. Everybody now knows that the Allied 
troops in Crete had no air support worth mentioning, and 
that the decision to defend the island was taken with full 
knowledge by the authorities that there would be no fighter 
support, The individual soldiers were in no position to 
judge the rights and wrongs of the case. Similar complaints 
were made by soldiers from Dunkerque, who complained 
that they seldom saw a British fighter. Naturally they 
did not, for the fighters were doing their work out of sight 
of the beaches; but that their work made the evacuation 
possible and prevented the complete annihilation of the 
B.E.F. is a fact now known to all. Actually, during the 
fighting in France and the Dunkerque evacuation, between 
May 1oth and June 4th, 1940, the Fighter Command lost 
in casualties 25 per cent. of all its available first-line pilots 
So far as its existing resources went, that Command 
cannot be accused of having failed in its duty—though we 
remain of opinion that the fighter needs of the Army ought 
to be calculated separately from the needs of the defence 
of Great Britain, and that the Army ought not to be 
dependent on what the Fighter Command can afford to 
spare. But if Admiral Yarnell would seize on that remark 


of ours as a concession to his case, we would make it clear 
that in our opinion the air defence of the country must 
most certainly remain in the hands of the Air Ministry, 
and should in no circumstances be handed over to the 
War Office. 
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AND 


THERE 


Boeing Beards 


XPEDITORS in the Boeing factory 
(we call them chasers) were appar- 
ently so busy while the B-17E was going 
through that, according to photographic 
evidence in the September issue of Boe- 
ing News, they vowed not to shave’ till 
the aircraft was actually ready to fly. 
Bets were made, it seems, that the 
men would be sporting a month’s growth, 
but they were ‘‘out of the brush’’ in 
three weeks, except one who broke his 
vow and was fined $3 for shaving. 
Incidentally, a staff cartoonist alleged 
that “they ‘‘rushed the ‘E’ job because 
of domestic reactions to their beards.’’ 


And Still Going Strong ! 


ANTAS EMPIRE.-AIRWAYS, of 
Australia, who. publish a monthly 

magazine of their own called Empire Air- 
ways, pay a nice tribute in a recent issue 
to the British Overseas Airways flying 
boat, Clare, a photograph of which they 
give showing her, with tenders along- 
side, moored in an unnamed harbour 

**Clare,’’ they say, ‘‘is gradually 
working up the reputation as the ‘Grand 
Old Lady of the Air’—a title previously 
held by Hercules, one of Imperial Air- 
ways’ four-engined Hannibals which com- 
pleted more than 1,000,000 miles of fly- 
ing.  Clare’s total flying hours to date 
have not been disclosed, but it is certain 
that the figures are mounting consider- 
ably.”’ 

It was Clare, partnered by her sister 
flying boat, Clyde, which made Atlantic 
air history in the summer of 1940 


Draughtswomen 


IRL tracers have been employed by 

every aircraft firm almost since fly- 
ing started, but for some curious reason 
they seem to have remained tracers 
Apparently it never occurred to anyone 
to promote them to ‘‘ draughtswomen.”’ 
Yet their work as tracers often showed 
great neatness. It has remained for 
Phillips and Powis to take the logical 
step and institute a school for women 
draughtsmen. 

The courses, which are under the direc- 
tion of the chief draughtsman, last 14 
weeks. The first work is simple letter- 
ing and tracing, and gradually detail 
drawing, setting out dimensions, and 
similar work follows. At the end of the 
drawing course the pupils spend two 
months in the works, and after that they 
begin in the drawing office in real earnest. 
Those with mathematical knowledge can 
graduate to the technical department, 
and some will become designers. 

It was logical that P. and P. should 
start this scheme, for Mrs. Miles is herself 
a mathematician and for some years did 
as much of the designing as her husband, 
and all the stress work. 


FLIGHT 


NOVEMBER 20TH, 194, 


CAIRNS TO MELBOURNE NON-STOP: The first Australian-assembled Bristol 


Beaufort taxying in at Melbourne after 


American Pilots for N.E1l. 


NUMBER of American civil pilots 

have just arrived in Java, and 
will probably be employed on the N.E.I. 
civil airlines the K.N.I.L.M. is still ex- 
panding. The K.N.I.L.M. (a sister- 
company of the famous Royal Dutch 
Airlines) is in constant need of personnel. 


Quick, Easy and Economical 


and to 

economise in the use of mechanical 
transport, a number of pedal cycles are 
now being provided for the R.A.F. and 
W.A.A.F. as an experiment 


O help conserve petrol 


These cycles are for those who are 
billeted outside their stations, to enable 
them to get quickly to and frem duty, 
and will replace motor vehicles which 
have been used in the past. If the ex- 
periment proves a success, the idea will 
probably be extended. 


Sports Aid R.A.F. Fund 


AST July, R.A.F. stations at home 

set themselves the figure of £5,000 
as the ‘‘target for December’’ to be 
raised in aid of the R.A.F. Benevolent 
Fund by proceeds from R.A.F. sports 
meetings. 

Within three months the target figure 
has been reached, and now the Air Force 
is out to raise a second /5,o00 for the 
Fund. 

Contributions received since this “‘ self- 
help’’ scheme was launched came from 
all over the country. They range from 
a few shillings collected at a snooker 
tournament at an out-of-the-way balloon 
post to the magnificent sum of {755 
raised at a sports meeting, with dances 
and organ recitals, near a small town in 
the north-east of Scotland. 

A number of the sports fixtures which 
have helped the scheme have been inter- 
Service affairs. On these occasions half 
of the proceeds have gone to a Navy or 
Army charity. 


a 1,500-mile journey in 7 hr. 25 min. 


Canadian “Home” Depot for RAF. 


NITED KINGDOM aircrews in transit 

are to have a ‘‘home’’ establish- 
ment in Canada. A composite estab- 
lishment for R.A.F. and R.C.A.F. per 
sonnel will be located near Moncton, 
N.B., and about 100 buildings will be 
erected when the station is completed. 

For the R.A.F. it will serve as an 
embarkation point for training in the 
United States or other training locations, 
and for the R.C.A.F. as temporary 
quarters prior to posting. The trainees 
will probably remain there only a matter 
of days or weeks 

The R.A.F. section of the 
station, No. 31 Personnel Depot, is now 
nearing completion, and the United 
Kingdom trainees previously sent to No.1 
Manning Depot, Toronto, will now go 
to Moncton. The first will arrive this 
month. 


om posite 


Japanese-Timor Airline 


LTHOUGH nothing is jy 
officially about the reported agree 
ment between Japan and the Portuguese 
Government on the inauguration ol the 
new airline between Japan and Timor, i 
is recognised that the Netherlands East 
Indies, British and Australian Govern 
ments are keeping a watchful eye on the 
scheme. 

It has been rumoured that the service 
will fly over Netherlands territory, but 
it is stated in Batavia that, on their tet 
trial flights, the Japanese machines did 
not cross the Dutch East Indies at any 
point. The only request made of the 
N.E.I. Government was for certaill 
meteorological and nautical observations, » 
These were given, but permission fet 
them to be renewed had to be applied 
for before every experimental flight. _ 

But, as the Java Bode writes, “It 
realised fully here that the Island of 
Timor is of no economic significance, and 
therefore that any new airline to it has 
only a strategic importance.” 


known 
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Thirteenth of the Second Series 


FRIEND or FOE? 


Two Distinctive Bomber Tails : 
Wellington and Heinkel IIIK 













WELLINGTON. A tall, 
shark-like fin and rudder, 
wide-span tapered tailplane 
and a power - operated 
“stinger ’’ gun turret. 













OST aircraft have some par- 
ticular feature of design which 
constitutes an outstanding 
characteristic—the Spitfire’s elliptical Incidentally, the rudder of the Wel- 
wings, the Defiant’s triangular fin and —jington has ae balances placed near 
sadder, the Roc's gun turret, to quote the apex and a trimming tab which 
some familiar examples—and chief occupies the lower two-thirds of its 


among such easily recognised peculiari- tra ijing-ed Th an 
TRAF. @ ies is the tall, shark-like fin and aaa ae tien pw <a = 


es tudder of the Wellington bomber. which preserve the uniform outline of 















Bristol 




























































— German aircraft are no exception to the complete horizontal surface. The 
F. per. this rule, and it so happens that the tailplane is mounted in the mid-wing 
oncton, Heinkel IK, which may be taken as position and immediately behind it is 
will be the Wellington’s opposite number in the power-operated rear gun turret. 
leted. the operational sense, also provides a The Heinkel fuselage; having no 
as an distinctive aid to identification in its “ stinger’ turret, tapers to a sharp 
in the tail unit. In this case both vertical point, the base of Gs vadier being 
oe - and horizontal surfaces are equally shelved up a little to give adequate 
traiaens easy to spot at a glance, for the tail- Cjearance to the inner edges of the 
matter plane, with its elevators, forms a per- elevators, which have no “ bite’’ in 
fect ellipse, while fin and rudder con- their trailing-edge. ° 
mposite stitute a half-ellipse. * Another important difference be 
is now No other military aircraft, British tween these two bombers when seen 
United or German, has a tail unit of this fo. below and behind is that the 
to No. 1 particular shape, although those of beny of the Wellington makes a 
ae 4 ee Heinkel 70 and smooth, unbroken curve from nose to 
Both nag — ns tiagges tail, whereas the Heinkel has a stream 
a at es lined under-turret approximately 
. single-engined aircraft, which still amidships. 
. leaves the He. IIIK in a class by itself Nest Week: Curtiss 
known so far as tail design is concerned. An- eh out pon ig ee 
| agree: other typically Heinkel feature visible ¢ 350 wikis 
— from a rear view is the “‘bite’’ in 
= Pr the trailing-edge of each wing root. ° 
is East The Wellington fin and rudder also 
overti- matches the form of its tailplane in 
on the general appearance, but with this 
difference, that whereas the trailing- 
service edge of the horizontal surface is 










‘y, but 
eir ten 
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Straight, that of the rudder has a 
slight but unmistakable taper. Both, 
however, are of similarly high aspect 
















HEINKEL llIK. A perfectly 
elliptical tailplane with fin and * 
rudder forming a half-ellipse. The 













of the tatio, have a moderately tapered lead- 
certain ing-edge and small rounded tips. fuselage terminates in a sharp 
ations. . point and has a_ streamlined 
on for under-turret flanked by “ bites’’ 
:pplied in the trailing-edge wing roots. 
it. 
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AIRMEN OF FREE FRANCE 


Triumph Over Initial Difficulties : De Gaulle’s Air Force Re-equipped and 
Reorganised : Co-operation and Combat in the Middle East 
By HENRY BAERLEIN 


N the war of 1914-18 certain Frenchmen achieved im- 
perishable fame for what they accomplished in the 
air. One need only mention Guynemer and Fonck, 

whose insignificant appearance made the more conspicuous 
that very long Croix de Guerre ribbon of red and green 
upon his tunic; the said ribbon had on it more than a 
dozen golden palms each one of which meant that five 
German planes had fallen to his skill and daring. 

It is natural that the friends of France all over the world 
have at times, in this war, given way to despondency when 
they thought of those fine fellows, for they were afraid that 
they had no successors in the present conflict. But that 
has not been the case, for in spite of having to overcome 
such obstacles as did not fall to their predecessors’ lot, not 
a few contemporary Frenchmen have acquitted themselves 
right worthily. And what difficulties they. had to face! 

First of all, the supply of planes was lamentably insuffi- 
cient and those which existed were, according to the 
evidence both of Frenchmen, Czechs and Poles, of such a 
quality, as a general rule, that one always felt they had 
been constructed in a great hurry. Not until America 
provided their Curtiss machines did one go up in the French 
Air Force with any confidence. Then, of course, the Vichy 
authorities put every obstacle in the way of those airmen 
whose one desire it was to continue in the conflict. 


Obstacles Surmounted 
When a large number of young airmen escaped to North 
Africa with this purpose in their hearts, they were treated 
as though they were prisoners wanting to evade their just 


sentence. Guards were put over them in rigid surveillance. 
Nevertheless, from Africa as well as from other parts of 
the French Empire, many of them managed to get away 
Alas, this could not be done without disaster to some of 
them. We know the names of those who, approaching 
Gibraltar, where they felt they were practically in the ranks 
of General de Gaulle, had the misfortune to be brought 
down by the Spanish anti-aircraft batteries. 

But we shall never know the names of those who fell 
into the sea for lack of petrol. which in Africa had been 
so hard to come by, or of those who had taken passage on 
the first little fishing boat they could reach—boats which 
are so easily overwhelmed in a sudden storm and which, 
against a U-boat, have no means of protecting themselves 
Yet even in this tragic list there are glints of humour, such 
as that of the two warrant officers of whom some readers 
of Flight may have heard 

The story, however, will bear repetition of how, in the 
middle of a fine morning, they escaped from Oran in the 
plane of the Italian Armistice Commission. Equally delight- 
ful was the manceuvre of the well-known pilot who, after 
being decorated at Casablanca for great heroism, offered 
to entertain the high functionaries assembled in his honour 


Desert headquarters. 
The upper picture shows a 
class at navigational instruction 


by giving an exhibition of aerobatics. In the course of 
them he disappeared into the sky and landed at Gibraltar 
He is now in this country, doing excellent work. Theo 
we must mention those two officers in Indo-China who had 
some notion of what Vichy intended to do in that part of 
the French Empire, so they decided to make for Singa 
pore. 

As they could only lay hands on a plane so smal! that it 
could, with a full tank, fly no more than half the distance 
they proceeded with infinite patience and precautions to 
collect a further supply of petrol, and this they had to 
pour into the tank while flying over the Gulf of Siam 
themselves being perched perilously upon the wings o 
their plane. 

From West Africa, from Morocco, from the United 
States, Mexico, Chili, and other parts of the world, French- 
men who had attained comfortable situations have preferred 
to give up a lite without rationing or black-outs in ordef 
to make for the tight little island fortress of Great Britain 
or perhaps some subsidiary fortress of the same firm. These 
escape stories, which form the most precious part of the 
archives of the Free French Air Force, cannot all be told 


General Valin about to’leave Haifa after the armistice. The 
aircraft is marked with the Cross of Lorraine, emblem of 
Free France 
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After the first Mass 

said at Damascus airfield, 

General Valin addressed the prisoners 

liberated after eight months’ captivity. Above 

are shown some Free French bomber crews in front of one 
of their aircraft. 


in detail. For one thing, the names of the French airmen 
have to be kept secret, not only because, like the R.A.F., 
the Free French Air Force prefers to give the names of 
enemy towns o1 ships that are dealt with, rather than the 
names of those who perform the execution, but also because 
the Germans are very far from being chivalrous foes, and 
if they have in their hands the parents of a French airman 
who has done good work, nothing pleases them more than 
to do some of their dirtiest work upon the bodies of these 
blameless old people. 

Talking of the archives of the Free French Air Force, 
the first entries at the end of June, 1940, were not too 
encouraging. General de Gaulle had placed the airmen, 
like the sailors, under his trusted collaborator, Admiral 
Muselier, who was himself a schoolfellow and, in the last 
war, a comrade-in-arms of Darlan, concerning whom he 
therefore prefers to keep silent. Muselier found himself 
in command of some hundreds of resolute airmen, but they 
had come together, naturally, as individuals and not as 
Specialists in the required proportions. Apart from any- 
thing else, their machines and the supply of spare parts 
formed a very random collection, so that to have this chaos 
tapidly organised did not seem possible. 

However, it was only two months before a squadron 
with Blenheim bombers, one of reconnaissance planes and 
one of Dewoitine fighters with entirely French personnel, 
set out for Free French Africa, to be followed, after six 
weeks, by a second squadron of Blenheims. A number of 
fighter pilots were left in Britain at the disposal of Fighter 
Command. 

It was agreed in August, 1940, that General de Gaulle’s 
volunteers should be recognised as a French Force, with 
their own uniform and discipline, being the sole Allied 


General Valin with two of his pilots who brought down 
between them sixteen enemy aircraft. The Hurricane is 
called “‘Wind of the Desert.’’ 
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force enjoying these privileges ; and it may be added that 
they have shown themselves to be worthy of them. 

Steps had to be taken, of course, to continue the instruc 
tion of those airmen who had come away from France 
or the French Empire in the midst of their training 
Observers, gunners, radio operators and ground staff had 
to be prepared for the future. All this was done with the 
assistance of the R.A.F. Nearly 100 fully trained pilots 
have been turned out by their school in Britain, while 
hundreds of others are at various stages of development. 

The German wireless may say, if it consoles them, that 
no more French airmen are arriving in Britain or in British 
bases overseas, it knows very well that the contrary is 
the truth. Some little time ago, when General de Gaulle 
was at Brazzaville in Africa, he announced that his Air 
Force now comprised more than 2,000 enthusiastic volun- 
teers. This had permitted the creation, for instance, of 
a civil air line in Free French Africa, where the vast dis 
tances make such a liaison indispensable. There, too, an 
aviation school has been established, and General de 
Gaulle then saw that the time was opportune to place 
at the head of his aviation an officer with long experience 
in this complex branch. 

He could have chosen no one better fitted than Colonel, 
now General, Valin, who was one of the first to understand 
and study the importance of night bombardments. A 
former cavalry officer, he went over to the Air Force as 
ong ago as 1928. He was subsequently lent to the 
Brazilian Government for the organisation of their Air 
Force, and it was not the fault of that Government that 
he did not remain in Brazil. The Vichy politicians were 
also anxious to avail themselves of his services, offerng 
him excellent terms and promotion; but he preferred to 
keep his honour rather than serve a Government which 
had appointed itself and continued to disregard the wishes 
of the vast proportion of Frenchmen. 


A Fine Record 


As an example of the personnel under him in Britain, 
we may tell of a young sub-lieutenant of the French Army 


who had been invalided out in 1935. After arriving in 
England he resumed his training and was accepted as a 
fighter pilot. On December ist, 1940, he brought down 
his first German plane. On March 24th, 1941, he, by 
himself, attacked 12 of the enemy, brought one down, 
and got away safely. In the night of May roth to 11th, 
this day-fighter got the better of a plane that was bom- 
barding London, and on May 25th he brought down a 
Messerschmitt 109. 

Then there began for him a series of victories over 
France.- On June 21st his victim was a Messerschmitt, 
and on the following day he broke an opponent literally 
in two parts. On July 12th he destroyed a Henschel on 
the ground at an airfield in the North of France, and 
when he was in command of a dawn patrol on July 17th 
he could see no hostile planes anywhere but, sooner than 
return with empty hands, he and his comrades attacked 
a mine-layer, which they sank by cannon-fire. On July 
25th and 31st he further reduced the number of enemy 
planes, on the latter occasion shooting down first one and 
then another of a pair of Messerschmitts by means of a 
swift turning movement. 

By the way, all the French pilots who have been flying 
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British machines are in agreement with regard to their 
admirable manceuvrability. 

The story of the Free French pilots has not been one 
of monotonous success; some have been brought down, 
others have disappeared, some are prisoners of war. One, 
after bringing down a Junkers 88 near the Irish coast, had 
to come down himself and be interned in Eire. A happier 
ending was that of one of his comrades, Sub-Lieutenant Z., 
who destroyed another Junkers over St. George’s Channel. 
Such a Junkers 88, heavily’armed and very swift, is not 
an easy prey. 
seconds. Manceuvring with the sun at his back, Z. opened 
fire at 150 yards and, only just managing to avoid a colli- 
sion, he could not observe the result, as the Junkers, after 
this surprise attack, disappeared in a cloud. Z. would 
not have known that he had gained a victory if the R.A.F. 
had not intercepted a wireless message from the enemy 
which stated that his engines had been hit and that he 
was trying to land on the coast. 

A few days later another pilot had a double success, 
which he described in these terms: ‘‘ I was patrolling over 
the North Sea when I noticed at 300 to 400 metres above 
me, and approaching from the opposite direction, four 
Messerschmitts in single file. I managed to get across the 
first and second without being seen by their pilots, then, 
after a rapid turn, I attacked the last of the four. One 
burst was enough to tear off one of his wings and then 
to cause him to dissolve into fragments that fell into the 
sea. A second burst set fire to his companion, who crashed 
on the coast. Without dallying I made haste to overtake 
the first pair, who did not seem to have noticed what 
had happened behind them. I opened fire from a certain 
distance and struck the cabin of one of them, the pieces 
of it whirling about my plane. But I was then compelled 
to turn away, regretting that those two planes also got 
away.” 

As already mentioned, it has fallen to the lot of the 
Free French Air Force to carry out numerous miscellaneous 
duties in Africa, Syria, etc. The photographs published 
here are from the Syrian theatre of operations, but 
similar scenes might have been depicted in Libya, Abys- 
sinia and elsewhere 


At Tobruk 


For example, on April 9th, 1941, six French fighter 
pilots arrived at Tobruk, to be attached to a British 
squadron. Their first mission was on April 1oth, and 
during that day and the next two, they were at work 
attacking Italian and German motorised columns moving 
in convoy towards the east. On April 14th the squadron 
had its first aerial combat, this time against enemy bomb 
ing planes over the port of Tobruk 

The British and French together numbered five, the 
Germans and Italians at least 100. And the result of the 
fight was that our side had three official victories and two 
probables, with no loss. In every succeeding engagement 
there, the proportion of friend against foe remained about 
the same, that is to say, one against 15 or 20. On April 
25th the squadron left Tobruk for refitting at the rear. 
By this time it had gained ten official victories, with two 
probables. By July 21st it had gained 21 victories. But 
even before they had gained a single one, they were re- 
ceived by their British comrades in the heartiest fashion. 
After a few successes this comradeship became a veritable 
friendship and collaboration has been perfect. 


The fight did not last more than a few 
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Free French bomber 

crews on a desert 

air station receive 
their orders. 


As an example of what they have been able to do form 


each other, there is the case of a French pilot who, with 
his squadron of Glenn Martins, had been taking part if 
the operations over Somaliland and other portions of w 
was once Mussolini’s African empire. This pilot brou 
down a Savoia 79 but was himself brought down and im 
carcerated in an Italian prison, awaiting the execution of 
the sentence of death which had been passed on him 
But he was rescued before it was carried out. 

The Free French Air Force did excellent work at the 
oasis of Kufra—the crews carrying out 17 bombardmentg 
in seven days—and it should be remembered that machines 
had to be repaired and serviced in particularly difficult 


7 


weather conditions, with a blazing sun piercing through) 


clouds of sand, while bombs had to be loaded by hand. 
Their efforts were rewarded by the following despatch: 


““Number One Squadron, under Squadren-Leader Astier ’ 


de Villatte, successfully carried out heavy bombardments 
in Southern Libya, working at maximum range in enemy 
territory, in desert regions and in the midst of sand dunes.’ 


On to Egypt 

One of the Free French bomber squadrons attacked 
Italo-German motorised columns from a low altitude, dive- 
bombing them and destroying important material. At sea, 
during an attack on a German transport, one of the planes 
was hit by anti-aircraft fire, and was obliged to land in 
enemy territory. The members of the crew, most of whom 
were wounded, succeeded in destroying their plane and 
reaching the British lines, where they were able to give 
valuable information. This was the beginning of their 
work on the Egyptian front, where their fighter planes 
brought down ten German machines in less than ten days 
and probably three others which fell well behind the enemy 
lines and have not been officially registered. Casualties 
during this period were small: two Free French airmen 
slightly wounded and one missing. 

From these details it is obvious that the Free French 
Air Force has not been idle in the African sky. But it 
must have given them peculiar satisfaction when they were 
in a position to assist in driving the Vichy forces out of 
Syria, which the Germans had good reason to believe had 
already been handed over to them. 

Valin said in the course of his appeal to Frenchmen over 
seas: ‘‘In particular, you in Aleppo and Damascus, who 
envy our comrades and rage in your hearts to see German 
planes landing on your aerodromes on their way to Irak 
knowing full well that by receiving and refuelling the planes 
full of troops you are committing a hostile act against those 
Free Frenchmen whose battles I have just related. In all 
conscience you must not do it; you will not do it. You 
cannot go down to history under ihe weight of such an 
infamy.”’ 

And this appeal was not in vain. Of all the Frenchmen 
in Syria, those who in the largest proportion chose to come 
over to de Gaulle were members of the Air Force. Maybe 
this was largely due to the personality of General Valin 
maybe to that independence and love of freedom which an 
airman has for his heritage. Now that the tables have 
been so excellently turned in Syria on the Nazis and their 
Vichy confederates (who had the effrontery to declare 
when the Germans landed, that these had merely been 
forced landings for a few hours for repairs—yes, indeed, 
landings forced upon the Syrians) the French airmen 
the Middle East are anxious for the next campaign 
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How the Human Eye is Dark-adapted : Some Causes of Night Blindness 
Value of Vitamin A : Tests for Night Aircrews 


By CAPTAIN BRIAN ST. 


considerable importance to many branches of the Ser- 
This ability is most important to night fighter 
pilots, the crews of night bombers and to the look-out men 


le modern warfare the ability to see in the dark is of 


vices. 


on ships. These are closely followed by spotters of A.A. 
units, members of the A.R.P. services and drivers of 
vehicles by night under the present conditions of black-out. 
The object of this article is to give an account of this 
faculty which is known as “‘ night vision.”’ 

The part of the eye that is sensitive to light is called 
the retina. It is the innermost of the three coats that 
form the eyeball. At its centre, at the back of the eye, 
isa yellow spot known as the macula, and in the middle 
of this is a small pit called the fovea centralis which marks 
the point of clear vision. In one of the outer layers of the 
retina lie two types of cells, known as cone cells and rod 
cells, Both types are distributed all over the retina except 
at the fovea centralis, which consists almost entirely of 
cones, and at the point of entry at the optic nerve, which 
is not covered by either. A complex substance, known as 
visual purple, is present in the rod cells and it has the most 
remarkable property of being bleached on exposure to 
light but regenerating rapidly in darkness or semi-darkness. 

Vision depends on two mechanisms. One, governed by 
the cone cells, is concerned with form vision and colour 
vision and functions only in bright light. This is known 
as the photopic mechanism The other depends on the 
tod cells and the presence in them of visual purple. It 
concerned with appreciation of light and movement and 
functions in conditions of semi-darkness, This is known 
as the scotopic mechanism. 

: Everybody knows that after going from bright light 
into semi-darkness one can see very little at first, but that 
after an interval one begins to see more clearly. This is 
due to an increase in sensitivity of the rod cells caused 
by the regeneration of visual purple, and is known as dark 
adaptation. It increases rapidly in the first ten minutes, 
and a little less rapidly during the next 30 minutes, after 
which it is more gradual. At the end of one hour the 


~ 
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sensitivity of the retina may be increased to anything 
between 50,000 and 100,000 times, and may continue to 
increase slowly up to 24 hours. In practice the eye is con 
sidered to be fully dark adapted, however, at the end of 
one hour. 

The eyes of those whose work requires the use of their 
night vision should be fully dark adapted before going to 
their duties. This can be brought about by wearing dark 
goggles (which must fit closely round the edge) or by re 
maining in the dark, in either case for at least 45 minutes 

In order to test whether one’s eyes are dark adapted a 
star should be looked at directly and then the line of vision 
should be deviated slightly (about six degrees) If the 
star appears to be brighter in the second case the faculty 
of night vision is in use. The reason for this is due to 
there being no rod cells in the retina at the point of clear 
vision, at which images are sharpest during day. For the 
same reason moving objects can be seen more easily at 
night than stationary ones. These facts must be made us 
of in practice, and it must be remembered that the object 
is always seen more clearly by the dark-adapted eye if it 
is not looked at directly, but rather ‘‘ out of the corner of 
one’s eye.’’ A clearer view of the object may also b 
obtained if the head is moved slightly from side to side 
or up and down in order to obtain an image on a more 
sensitive portion of the retina. 


Night Blindness 


The quality of night vision varies in individuals, and if 
the quality is very poor the condition is known as night 
blindness. This may be caused by a structural deficiency 
in the rod cells which may be <n inherited defect or which 
may be due to disease, such as myopia (short-sightedness) 
In these cases the condition is permanent. On the other 
hand, night blindness may be caused by a deficiency of 
visual purple. It is this that has caused epidemics of night” 
blindness throughout history; in famines in Russia and 
Austria; and during the last war among troops living 
under conditions in which feeding fell below standard 
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adapted retina) depend on a ray of light of variable loy 
NIGHT VISION luminosity, but the quality which is now under review jg 
the ability to perceive the slight difference in contrast 
between a dark object, which may be moving, and a back. 

The cure for the condition by eating liver was kfiown to ground of low luminosity, such as aircraft flying a 
the Egyptians as long ago as 1500 B.c. Hippocrates, the night, or mines floating in the sea. Exact definition of 
Father of Medicine, who was born in Greece in 460 B.c., _ form is not of great importance as the variety of objects 
advised for this condition the taking once or twice of as___ that can travel throvgh the air or float in the sea js 
big an ox liver as possible, raw, and dipped in honey! obviously limited, particularly in the former case. The 
Its cure by eating the fresh liver of seagulls or fish was night visual standard of individuals can be compared by 
widely practised during the Middle Ages. means of a simple test. This consists of large black letters 

Visual purple was demonstrated in the human eye by ona white or grey background. The letters should be 15 
Kuhne in 1868, but it was not until the discovery of inches square and three inches thick, and can either be 
vitamins during the present century that the reason for changed or rotated into different positions. Letters such 
the liver cure of night blindness became known. It was_ asC or E that can be placed in four positions are the most 
found that visual purple is closely related to Vitamin A, convenient. 





and that a diet lacking in Vitamin A causes depletion of Comparative Tests 

the visual purple in the retina. This, in turn, causes an 

impairment or failure of the mechanism of night vision. The letters are moved five feet farther away for each test 
If the normal diet is changed to one lacking in Vitamin A and the candidates are shovw'n three letters in each position 
it takes three weeks for the condition to develop, but large If the results are written down, notches or studs should 


doses of Vitamin A will cure the condition in two or three _indicate to the men on which line to write. The test is 
days. Vitamin A is fat soluble and is stored in the liver, carried out at night in the open and the eyes of those to be 
which is therefore the most fertile source of supply, cooked _—tested must be fully dark adapted previously. Those that 
orraw. It is also found in most green vegetables, carrots, fail early have a poor night visual standard and those that 
egg yolk, dairy produce and meat. In addition, Vitamin A survive the longest“have a high one. This type of testis 
is now prepared synthetically by several of the large drug comparative and not standard owing to the variable con 
houses. ditions of light prevailing, but can be of value in eliminating 
That Carrot Myth those whom it would be useless to employ on duties which 

require night vision. If a man is available who has been 

Experiments have shown that it is useless for people given a more selective test, such as that now in use im the 
with a poor night visual standard, who are receiving a R.A.F., he may be used as a standard and the test is then 


normal mixed diet, to try to bring about an improvement of greater value. In bright moonlight the scotopit 
by eating 2 lb. of raw carrots daily or by taking additional mechanism is not functioning fully and this test should net 
doses of the vitamin in any other form. be carried out under such conditions 

Most apparatus for testing or comparing the quality of A simple method of testing night vision has been d& 


night vision (i.e., the degree of sensitivity of the dark- vised by Dr. W. D. Wright, D.Sc. It consists of a board 
* 12 inches long with a flap at each end, 
both of which can be raised to a right 
angle. The whole apparatus & 
painted black. There are nine black 
cards, on each of which is a letter€, 
about four inches in diameter. The 
letters vary from white to dark grey. 
The source of light consists of a radio 
luminous substance contained in the 
smaller flap which must not & 
opened until the room is in complet 
darkness otherwise its luminosity i 
reduced. To use the apparatus the 
subject, having been dark adapted, & 
brought into a completely dark room. 
The two flaps of the apparatus af 
opened and the cards are placed 
against the large flap beginning with 
the whitest letter (card No. 1). 

The subject endeavours to 
which way the gap of the letters 
facing from a distance of 12 inches 
The largest number of persons can 8 
card No.. 7, but a few can see card 
No. 9. The luminous material gradu 
ally loses its luminosity and it must 
be replaced at the end of 18 months 
or so, as the luminosity will have 
diminished by 25 per cent. in {hs 
time. Apart from this, the te 
appears to be standard except that 
with such a short distance betwee 
the subject and the object, a litt 
Over-eagerness may bring the subject 
several inches closer to the café 
which would give a false result 

Another apparatus for testing night 
vision has been devised by 
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R.A.F. pilots, before being tested for 
night vision, having their eyes dark- 
adapted by wearing dark goggles 
The period considered necessary © 
about 45 minutes. 
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Bishop Harman, F.R.C.S. The source of light consists of 
a standard candle burning 120 grains an hour in a lantern 
which is painted jet black inside and which has a large 
aperture in one side. The room is completely dark and, 
five metres from the aperture of the lantern, black velvet 
is suspended on which are a number of white discs half 
an inch in diameter and separated from eaeh other by 
an eighth of an inch. The number of discs vary from four 
to seven, and 16 variations of position are possible. 

The dark-adapted subject starts to count the discs, stand- 
ing beside the lantern five metres from them, and moves 
forwards or backwards, depending on whether he gives the 
correct answer. The majority of people between 20 and 40 
years of age can count the discs at five metres, below 20 
years the distance tends to increase and above 40 years the 
distance tends to diminish. This test gives standard results 
but depends on a reflected ray of white light rather than 
the slight difference in contrast between a dark object and 
a lighter background. 

Practising at Night 

The quality of night vision may be improved by constant 
practice. With eyes fully dark adapted, an endeavour 
should be made to recognise at night the outlines of trees 


and buildings against the sky, both with and without field 
glasses. Commencing with familiar outlines, the distance 
may be gradually increased and use made of unfamiliar 
outlines. Large letters of the type used in the simple test, 
or diagrams of aircraft, etc., may also be employed. The 
amount of training done in this way is known only to the 
individual himself and depends largely on his keenness. 
If a man is keen on his job and eager to see in the dark, 
there is no doubt that he will see more than the man who 
is lethargic, even though the quality of their night vision 
may be identical. The night vision of those who are con- 
genitally deficient in rod cells or who are suffering from 








The depth - perception 
apparatus shown above 
traces on a chart not 
only the sight of a pilot 
but his reactions as well. 
The black curved rod is 
moved by turning the 
wheel shown in the pic- 
ture on the left, its 
movements being re- 
corded on the graph 
To ensure that the eyes 
are centrally located, the 
chin rests on a pad, 
while the temples are 
supported by the loop. 


pathological changes in the retina or lens or from myopia, 
will not, of course, be improved by these methods. In 
fact people suflering from quite a low degree of myopia 


usually have a poor night visual standard Excessive 
indulgence in alcohol or tobacco may also have an adverse 
effect on night vision 

By selecting the crews ior night fighters and bombers 
from those that havea high night visual standard, the 
R.A.F. have increased their operational efficiency and 
brought about a reduction in accidents at night 

The apparatus devised by Dr. Wright and Mr 
are both produced commercially 


Harman 


ADVERTISED GOODS 


THE fact that goods made of raw materials in short supply owing to war conditions are advertised 
in this journal should not be taken as an indication that they are necessarily available for export. 








FIRE RESCUE 


Reassuring Experiment with Asbestos 


Suit : Effects of Working Among Flames : 
Suitable Men are Carefully Trained 


. O mistakes, no accidents,’’ appears to have been 
established as the guiding principle in the use of 
the asbestos fire rescue equipment which has been 
supplied to the Royal Air Force over a number of 

years, and is now being issued to the Fleet Air Arm. There 

is no record of a mishap having occurred to a wearer who 
properly carried out instructions, and the result is a con 
fidence which enables the best possible work to be done 
under even the most serious and alarming conditions. Each 
suit is a two-piece. When flying is in progress at an air- 
dromé or from an aircraft carrier, two of the men detailed 

for rescue duty wear the lower portion. In the event of a 

crash, they quickly slip on the top portion and are ready 

for rescue work should a fire break out. 

One experiment to prove the fire-resisting qualities of this 
type of suit—and certainly one to inspire confidence—was 
the setting alight of the skeleton of an aircraft with a man 
wearing the equipment seated in the cockpit. He remained 
there for four minutes, until the flames subsided. The 
heat reached 1,500 degrees Fahrenheit and the man suffered 
no ill-effects. 

But in spite of the proved value of the equipment, the 
human element plays an important part, and the endurance 
of which each individual is capable, and his reactions, are 
limiting factors. The Services are careful in the selection 
of men, and the method of training is of vital importance. 
Steadiness in emergency, initiative, neatness in working, 
activity of body, courage and physical strength are 
essentials. 

How It Feels 


The first sensation a man feels when working in actual 
fire is of a slight warmth through the visor. He then gets 
warmer generally, and exertion quickens the breathing. [ff 
flames are lapping him, his legs will feel really warm, and 
difficulty in breathing or excessive heat at any point are 
signals to come out. Stooping or bending produces a rush 
of air into the helmet and ‘‘ roaring’’ in the ears, but this 
must occasion no alarm and the trained man is ready for it. 


A R.A.F. fire fighter has his asbestos suit adjusted. Men 
have been known to remain in a fire for four minutes. 
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Fire fighters of the R.A.F. going into 
a fire during a demonstration. 


| The greatest heat is produced when, 
man remains stationary with the 
flames playing continuously on one go 
more parts of the suit, but slight move. 
ment will minimise this discomfort. 
Training methods may vay 
although it is essential that no detajj 
be overlooked to ensure the intelligent 
use of the equipment. Bell’s Asbestos 
and Engineering Limited, who ap 
supplying the Royal Air Force agg 
Fleet Air Arm with these suits, havea 
very thorough method, designed 
obtain utmost proficiency, and § 
afford every protection to the weare, 
First of all the man is impressed that 
he is undergoing no endurance com 
petition, and as an introduction hy 
uses the suit without approaching fire’ 
After sitting with the vent shut fo 
five minutes he does simple physical 
exercises, such as touching the toes or 
knees, raising the arms and legs alter 
nately. He then walks to a given spot 
and back, not necessarily in a straight 
line. He uses a hack saw on a small 
pipe, he saws a piece of wood, screws up and loosens4 
nut, screws a tap to a pipe, makes fast a wire rope with 
a shackle and screwed pin, and manipulates a pump. 

Any of these tasks he may well be called upon to per 
form under fire conditions on an airdrome or elsewhere, and 
no detail is overlooked. He negotiates such obstacles as 
beams, ropes, wires and boxes at the walk or slow run, he 
carries a sand bag and makes mechanical adjustments while 
in a stooping position. All these tests are timed and 
developed slowly, and the man’s suitability is partly deter- 
mined by his temperature, pulse, blood pressure and te 
spiration before and after each test. 

After a man has done similar work in a fire, pulse rates 
up to 180 and temperature up to 106 degrees Fahrenheit have 
been recorded. The ‘‘baptism’’ comes after the above 
have been satisfactorily concluded. 

A pile of easily combustible material, usually wood wool 
sprinkled liberally with petrol, is ignited, and the man 
enters. He does no work, but gains confidence in the pro 
tection afforded him by the ‘equipment. Elaborate safety 
precautions are observed, and they have not yet failed 

The equipment, too, has not failed when used under 
severe conditions in the Services, which is as much a ti 
bute to the fire-fighting personnel as to the asbestos. In 
telligent use is, of course, an important factor. 
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One of the triple-finned Manchesters. 


A Visit to One of the R.A.F. Units Flying Avro's Latest Product 


flying the 


others with their Stirlings and Halifaxes. 
see them performing in the 


camera some shots or when 
putting up a scratch forma- 
tion which would do credit 
to the fighter boys—is a 
revelation. Only very good 
aircraft and pilots could 
possibly do it. 

Manchesters have been on 
“ops.’’ for some consider- 
able time now, and in their 
terrific bomb bays have 
been transported to Ger- 
many and other targets 
many of those portly 
missiles which have come to 
be known as Beaverbrook’s 
beautiful bombs or — in 
crew-room parlance—‘‘ slum 
clearers.’’ In the recent big 
Berlin raid on November 7 
—the occasion when the 
weather was responsible for 
the loss of a greater propor- 
tion than usual of our 
machines ~— Manchesters 
were out in force. On other 
occasions they have gone as 
far afield as Stettin, which 
means a round trip of 
roughly 1,400 miles. This is 

no means the limit of 


ILOTS third of our new 
bomber types to which reference may be made are 


just as enthusiastic about their Manchesters as are the 
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Flies for "Flight's” Camera 


heavyweight 


Certainly, to 
air—either when giving our 


The bomb-aimer’s electrically heated panel under the twin 
Browning front turret. On the left is the see-behind blister 
for the second pilot. 


In later models the central fin has been omitted. 


D.S.O. Pilot 


their range, and all the crews in this squadron are looking 
forward to the time when they are given some targets in 
Italy by way of a change from the usual German trips. 
As they say, ‘‘It’s altogether more pleasant down there 
The squadron is very proud of a D.S.O. which has been 


won by one of their fiying 
officers and crew for bring- 
ing a Manchester back after 
having had a Rolls-Royce 
Vulture engine put out of 
action by A.A. fire over 
Berlin. The pilot is an old 
Halton boy who joined the 
Royal Air Force as an 
apprentice in 1930 It is, 
of course, the aim of every 
Halton boy to become a 
pilot, and he got his wings 
in 1935. He now has some 
,200 hours in his log book, 
and wears the D.F.M. 
which he won for opera- 
tional flying as a sergeant 
before his commission was 
granted in October, 1940. 
He is probably the only 
D.S.O., D.F.M. in the Ser- 
vice 

The story of the trip 
makes thrilling reading. It 
occurred one night during 
last September. While over 
the target area in Berlin the 
Manchester was held in a 
concentration of  search- 
lights, and shell splinters 








(Above) In the hands of the D.S.O. pilot who 

brought a Manchester back from Berlin on one 

engine. As it turns from the camera its 
beautiful lines are emphasised. 


from an intense barrage penetrated the port 
radiator, which lost all the coolant for that 
engine. This was the cause of the engine fail- 
ing, but in addition to this the machine had 
been hit in many other places.. In fact there 
was very little which was working properly in 
the aircraft. Imagine the predicament. At 
14,000ft.: over Berlin, 600 miles from home; 
one engine completely useless ; all hydraulic 
power to the gun turrets gone, and the Man- 
chester almost defenceless; the collapsible 
dinghy shot away, meaning certain drowning if 
a descent had to be made on the sea, and, 
finally, one undercarriage leg damaged in such 
a way that a one-wheel landing would be 
necessary. 

Fortunately the Manchester is still a good 
aircraft even on one engine, and there is suffi- 
cient control left even to carry out evasive action 
to the point of turning against the dead engine 
which, of course, had its D.H. airscrew fully 
feathered to feduce head resistance. Neverthe 
less, a considerable amount of height was lost 
in evading the defences, and recovery was 
made at about 5,oooft. At this stage the cap- 
tain checked up his petrol and found he had 
some 600 galions left. He told the crew that 
he intended to make an attempt to get home, 
but he left it to them to decide for themselves 
whether they would bale out or make the 
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attempt. Needless to say, they all stayed with 
the Manchester. 

Since it would mean such heavy work on the 
one remaining Vulture, it was decided to get 
course direct for home, despite the fact that 
this took them directly over some of the 
enemy’s most well defended areas. In orderty 
maintain height every bit of non-essential 
equipment was thrown overboard. Even all the 
oxygen bottles were jettisoned, as there. was 


‘certainly no likelihood of ever getting high 


enough to want them again on this trip. For 
some time the crew were on tenterhooks as 
whether their course was accurate. They dar 
not ask for a radio fix from England in casei 
gave their position away to the enemy night 
fighters. However, on arrival at the Dutch 
coast the compass course was found to be dead 
accurate. 

It surprised them rather that, although 
searchlights had been extremely busy over the 
defended areas through which they had come, 
they had scarcely been fired upon. The only 
possible explanation the crew can offer is that 
flying on one engine only had foxed the de 
fences into thinking it was one of their own 
fighters. Eventually the coast line of England 
appeared and, after a journey of 5} hours from 
Berlin, an emergency landing on one wheel 
was made without hurt to the crew. On in 
spection it was found that there was less than 
20 gallons of fuel left in the tanks. This repre 
sents about ten minutes’ full-throttle flying. 
A well-earned D.S.O. 


(Below) To get the wing structure clear of the 

bomb bay the mid-wing arrangement has been 

followed. This necessitates a fairly long 
and robust undercarriage. 
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The tail of the triple- 
finned type showing the 
dorsal and rear turrets, 
the tail wheel and the 
aerodynamically and 
statically balanced rud- 
The outboard fins 
are fitted with de-icers. 


ders. 


An 


Following what has become standard practice in our 
heavy bombers, the Manchesters are well equipped for 
defence. With power-operated turrets in the nose, tail 
and dorsal positions, there is always a good chance of 
marauding Messerschmitts coming off second-best. Not 
so very long ago one of the Manchesters of this squadron 
proved to be the master of two Me 109s which attacked it 
at 12,000ft. over the target area. The first Me got in 
a burst of tracer before the bomber’s guns could be brought 
to bear, and while this enemy was being engaged the 
second Me attacked. A short burst 
was sufficient to send the first Me down 
in flames, but the second 10g made no 
fewer than five unsuccessful attacks 
before a burst from one of the 
bomber’s turrets sent that one down, 
probably to join its mate. Of such 
stuff are our air crews made. 

As the famous name of Avro has 
been associated with Manchester since 
the days of the 9 h.p. ‘‘ Bullseye ’’ tri- 
plane in 1910, it is not surprising, 


Landing lights, 


US. ARMY 


HE term Army Air Forces is used as a singular word, «just 

as the term ‘‘ United States’’ is often used. It is a term 
only recently adopted in the U.S.A., following a reorganisa- 
tion of the air component of the Army. The Army Air Forces 
is divided into two sections known as the Combat Command 
and the Air Corps. The former comprises all the operational 
units. They in turn are divided into four Air Forces, numbered 
1, 2, 3, and 4, stationed in the four quarters of the United 
States. Each Air Force has an Interceptor Command (which 
corresponds to the R.A.F. Fighter Command), a Bombardment 
Command (which needs no explanation), and a Support Com- 
mand (which corresponds fairly closely to the R.A.F. Army 
Co-operation Command). The last-named includes reconnais- 
Sance units (some using small airships), light bombers,- dive 
bombers, photographic aircraft, and the various types used by 
air-borne troops, 


interior view of the 
Manchester 4-gun stinger 


A fifth Support Command works under the 


although it may be necessary to recall 
the fact that this name has been ap 
plied to another aircraft of earlier vin- 
tage. The previous Manchester was 
also a twin-engined bomber. It was 
produced in 1918. There were two 
versions: the Mark I, which had two 
320 h.p. A.B.C. Dragonfly radials, 
and the Mark II, which had two 
300 h.p. Siddeley Puma six-cylinder 
in-line water-cooled Span 
was 6oft., and length 37ft. In those 
days of no superchargers, the rated 
altitude level, and at that 
height the Manchester was credited 
with a speed of round about 
20 m.p.h. Military load amounted to 1,074 lb. Climb 
to 17,000ft., which represented the service ceiling, took 
Landing speed was 45 m.p.h., with a wing 
leading which seems ridiculous nowadays: 84} lb. per 
sq. ft.! Its power loading was 12 Ib. per h.p., and 
anyone having the unpublishable weight figures of the 
present-day Manchester, and the equally unpublishable 
output of its 24-cylinder X-type Rolls-Royce 
engines, will be able to make an interesting 


engines 


was sea 
turret. 


43 minutes 


power 
Vulture 
comparison 


oil 
cooler air intake and 
balloon barrage 
cable cutters on the 
leading edge. 


AIR FORCES 


Combat Command and operates with the atmoured force. This 
is evidently a flexible body 

The Air Corps deals with all activities which are not warlike 
operations in the air, namely, training, ferrying, personnel, 
buildings, depots and stores, equipment generally, and intelli- 
gence. Research is also under the Air Corps, and fine work 
has been done by the scientists at Wright Field. Civilian flying 
schools .aré also to some extent under the control of the 
training side of the Air Corps 

Presumably the air side of the U.S. Navy has its own flying 
training schools, which suggests that there must be a certain 
duplication of effort, but perhaps the answer is that in each 
set of schools all the instructors and ground staff-are fully 
occupied as things are, and that therefore there would be no 
advantage in having common schools for both army and navy 


pilot pupils. 
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BRISTOL HYDRAULICS 


The Development of the Hydraulic 
Power-operated Gun Turret 


pets, Bristol engineers have been developing 

hydraulic systems for the various Services in 
aircraft since 1935. It has, however, been the firm’s policy 
to maintain complete silence about this work, so that not 
until now has it been possible to refer to it. 

One of the first Bristol aircraft to be fitted with an en- 
closed gun turret was known as the type 120, which was 
developed in 1930 and’ 1931. In this case the turret was 
mechanically operated. The design of a power-driven gun 
turret, however, proceeded hand-in-hand with the devel- 
opment of the Bristol hydraulic control system for aircraft. 


Wi “res. quietly and without any fanfare of trum- 


This was the first practical system to meet the requirements ° 


of various services met with on aircraft, such as under- 
carriages and flaps, etc. 

The first Bristol hydraulically-operated power-driven gun 
turret was developed in 1935. It was fitted in the nose of 
the Bristol Bombay bomber-transport. The first Bristol 
power-operated gun turret to be located amidships was 


The first Bristol power-driven turret was installed in a 
Blenheim. 
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System and its Application to the 


fitted to the Blenheim, which was the first modern aj}. 
metal, stressed-skin cantilever monoplane to go into pro- 
duction for the Royal Air Force in 1936. It was a unique 
and outstanding development in the armament of aircraft, 
and it proved of the greatest value from the very first 
enabling the air-gunner to aim and fire steadily and accur. 
ately on the beam when flying at the high operational 
speeds of this, the first of the high-performance modem 
monoplanes. 


The General System 


Successful development of the power-driven gun turret 
depended in the first place on the equally important 
development of a successful hydraulic system, which should 
be simple, reliable and, above all, light in weight. The 
further advantages claimed for the Bristol hydraulic sys- 
tem are: greater flexibility of control ;.a quick yet smooth 
reversal of motion without shock ; a useful ‘‘ slip ’’ for over- 
loads or obstruction ; convenient location of transmission 
members ; and the use of relief or control valves to safe 
guard against overloading. 

The Bristol hydraulic system was developed in 1935 in 
a special research department. Unit testing was undertaken 
of such items as pumps, control valves, undercarriage jacks 
or ‘‘rams,’’ and flap controls, etc. The most important 
development, however, resulted from prolonged and active 
research into the design of suitable hydraulic pumps, the 
existing types suffering from the drawback of insufficient 
capacity and pressure to be suitable for the requirements 
of high-performance aircraft. 

Early in 1936 the first Bristol pump was tested. It was 
a multi-stage gear-type pump, which stepped up the pre- 
sure very considerably. Hitherto the plunger type of pump 
had suffered from violent fluctuation of pressure which 
caused breakages ; so that either the vane type had to be 
employed with its considerable limitations for high pres- 
sures, or else the gear pump, in which the faults were that 
it was difficult to get clearances sufficiently fine to reduce 
the ‘‘slip,’” and when they were obtained there was a 
resulting tendency to seize up. 

A Three-stage Pump 

Realising that existing types of gear pump would only 
work satisfactorily up to a pressure of about 3oolb. per 
square inch, the idea of the Bristol engineers was to put 
several of these in series. To ensure a full supply of oil 
to each, it was arranged that the output from each unit 
should be theoretically in excess of the requirements for 
the succeeding stage. To control the output from each 
section, a small adjustable relief valve was introduced 
between the stages. This early attempt formed the basis 
of the design of the Bristol pump, which has since been 
developed to the extent of producing a practical three-stage 
hydraulic pump which will give pressures of 1,500lb. per 
square inch or‘more, with a flow of six gallons per minute 
it normal engine revs 

The Bristol pump-now in extensive use has three stages, 
the main production version covering a range of pressures 
up to 1,200 lb. per square inch, with a delivery up to 180 
gallons per hour. Actually this is known in the industry 
as the B.H. Integral type, though it is built under Bristol 
patents. The first of these pumps to be type-tested com- 
pleted a hundred hours’ test satisfactorily at the Bristol 
works in February, 1936. The pump forms part of the 
back-cover auxiliary equipment for all types of aircraft 
engines, including the water-cooled as well as the air-cooled 
radial types, both British and American. 

A unique feature of the Bristol hydraulic system is that 
it is operated as an open system, thus obviating the use 





turre 
foun 
impo 
moto 
“ran 


was 
oper. 
attal 
sync 
featu 
colur 
oper. 
cove 
tion 
gun 
gun. 
guns 
Su 
turec 
undu 


© Safe- 


935 in 
rtaken 
e jacks 
ortant 
active 
»s, the 
fficient 
>ments 


It was 
le pre- 
pump 
which 
to be 
pres- 
e that 
‘educe 
was a 


| only 
). per 
oO put 
of oil 
} unit 
ts for 
each 
luced 
basis 
been 
stage 
. per 
inute 


ages, 
sures 
> 180 
ustry 
ristol 
com- 
ristol 
the 
craft 
oled 


that 
- use 


NovEMBER 20TH, 1941. 


ofa “recuperator "’ or supplementary air pressure, which 
is necessary with a “‘closed system,’’ and which involves 
the use of auxiliary pumps operated either by hand or 
by motor. 

“Research and development had been going on concur- 
rently with the design of suitable jacks and rams; and 
a patent hydraulically operated lock was also developed. 
This lock was first fitted on the retractable undercarriages 
of the Blenheim, and it operated automatically in both 
the “up’’ and ‘‘down’”’ positions. 


Turret Development 


The development of the Bristol gun turret is a record 
of long and concentrated research. Electric motors and 
gears were first considered for providing the necessary 
power, but they were not then developed. In 1935, the 
vane-type oil motor for operating the rotation of the gun 
turret was tested out very completely. It was eventually 
found unsuitable for the pressures required, owing to the 
impossibility of making a strong enough cover for the 
motor. It was, therefore, abandoned, and jacks, or 
“rams,"’ were chosen for limited angular movements, while 
a multi-cylinder type was adopted for complete rotation. 

Early in 1936 the first Bristol turret was on test. It led 
to the development of suitable control valves which are 
simple in design, construction and operation. The type 
of valve used is a parallel cylindrical spindle, working with 
specially shaped ports to give a fine control. A further 
development to ensure a more easily operated valve with 
a high hydraulic pressure was the fitting of ball bearings 
to plugs at either end of the spindle. The plug is given a 
clearance of approximately half a thousandth of an inch 
in the housing. This obviated the necessity of lapping, 
thus making this control unit suitable for mass production 
by sub-contractors. 


The Retractable Cupola 


The hydraulically operated gun turret on the Blenheim 
was exceptionally small, having only a 3o0in. ring, and it 
was housed in a low-drag retractable cupola which was 
operated mechanically. The low drag of the cupola was 
attained largely by the use of a moving seat for the gunner, 
synchronised with the gun movement. Another special 
feature of this turret was the ‘‘ secondary motion’’ of the 
column on which the guns were mounted. This could be 
operated independently to enlarge the field of fire and to 
cover such areas as could not be reached by normal rota- 
tion. The first Blenheim turret was fitted with one Lewis 
gun and later with the Vickers G.O., or ‘‘ gas-operated ’’ 
gun. This turret was then developed for twin Browning 
guns, with which it is fitted to-day. 

Such was the Bristol design that it could be manufac- 
tured with ordinary engineering plant without requiring 
unduly skilled labour, It could be sub-contracted and 


In 1935 Bristol engineers evolved a three-stage hydraulic pump. This 
picture shows their first attempt. 


FLIGHT 


The Bristol twin-gun turret, as fitted on the Beaufort, is 
hydraulically operated. 


built straight from the drawings, while the Bristol 
hydraulic system could be serviced by the ordinary R.A.F. 
personnel in the Service, without ‘‘sending for the 
makers.’ 

The simplicity of the Bristol design makes possible the 
interchangeability of parts which do not involve fine limits 
or call for fine jigging in manufacture. Easy adjustments 
are also provided wherever necessary to overcome any dis- 
crepancies in the manufacture of such parts, and they in 
turn facilitate easy installation in the aircraft. 

Bristol turrets are very light for their armament, wLile 
their size is unusually small. In spite of this 
they enable the air-gunner to function also as 
the wireless operator, thus econdomising in 
crew, space and weight. Naturally, it was no 
easy task to provide the necessary space for 
and accessibility to the various radio panels, 
and for the working of the wireless sets by the 
operator, who at the same time must be able 
to keep a good look-out from the turret. 

Special attention has always been paid in 
the Bristol turrets to the accessibility of the 
guns for easy servicing in the air without re- 
moving them from their mountings. For in- 
stance if one gun jams it can be cleared in the 
cir by the gunner. This accessibility has also 
been applied to the arrangement of ammunition 
boxes and containers which can be easily. re- 
plenished in the air from the gunner’s normal 
position. Hence a greater supply of ammuni- 
tion is available with the Bristol turret. 

Bristol engineers claim to have been the first 
to fit a power-operated gun turret amidships in 
the fuselage. This involved the problem of a 
simple and efficient fire cut-out as well as gun- 
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restrictor gears to avoid shooting-off the tailplane, fin, 
wireless masts, or fouling the fuselage itself. The turrets 
are fitted with an _ effective restrictor gear which 
enables the gunner to rotate his turret at full speed without 
fear of damaging his guns or the aircraft fuselage. This 
has now been brought to such perfection that the guns in 
rotation follow the contour of the fuselage smoothly with 
out slowing down the rotational speed, The turret is pro 
vided with a compensator for rotational speeds on the fire 
cut-out mechanism. This ensures that a minimum of “ cut 
out cover’’ is provided for slow operational speeds of 
rotation, the cut-out cover being automatically increased 
in proportion to the increased speed of rotation. 

Another interesting development is a special gun- 











A control valve. as used on the hydraulic system of the 
Blenheim. 


mounting incorporating a ‘‘ harmonisation gear’’ and a 

shock-absorber system with a quick-release mechanism. 

The ‘‘harmonisation gear’’ is very simple, and enables 

four guns to be lined up quickly and independently on 

the target. The quick-release device makes it possible to | 
remove the guns in an instant at the touch of a lever. 

They are as easily replaced and automatically locked Bla 
in | 
but 
aire 
pre 
Mr. 
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THE BLOOMERS THAT FLOWER IN THE SPRING : An Italian propaganda photograph which purports to show two Fiat G.595! HF so 
Macchi 200 and a Cant 1007B on the Russian front. By the amount of foliage on the trees Russia must be having a springlike wm 








NovEMBER 20TH, I94f. 


FLIGHT 


/ 


A Jablo wooden blade being machine shaped. 


A Reply to Mr. Gillmore : Reinforced Wood as an Airscrew Blade Material : Lower 
Weight and Equal Aerodynamic Ffficiency Claimed 


By W. R. CHOWN 


R some time I have intended 
writing a reply to Mr. K. B. 


Gillmore’s article, ‘‘ Airscrew 


Blade Materials,’’ which appeared 
in Fight on September 18th, 1941, 
but, like most other people in the 
aircraft industry, I have been 
pressed for time. After reading 
Mr. Gillmore’s article I feel that 
the case for the wood blade for 
Vatiable-pitch airscrews has not 
until now been presented as con 
Vincingly as it should have been 
It will readily be conceded that the reason for early V.P. 
alfscrews being fitted with dural blades was that no satis- 
factory method of root-fixing had been evolved for wood 

. One can assume that if dural blades had had no 
Srious limitations there would have been little incentive 
% overcome the inherent difficulties encountered with 
Matural wood, and the various types of wood blades now 
M use would not have been developed. The original 
Bjections to dural fell under the following main heads : — 


manufacturers 


Early Objections 
1. Excessive blade and shank weight, owing to relatively 
high density 
@ Centrifugal load great, due to high weight of the ‘blade 
proper. : 
3- Extra servicing required on account of fatigue problems, 
arising from vibration. 
The foregoing limitations and ‘he problems arising were 
80 severe that many inventors and research workers set to 


THE author of this article is a director of jablo 
Propellers, Limited, and managing director of 
F. Hills & Sons, Limited, who manufacture jablo 
airscrew blades. He is, therefore, well qualified 
to state the case for wooden blades in general 
and for the Heine system (jJablo in this country) 
in particular. Most of Mr. Chown’s arguments in 
favour of wooden blades apply with equal force 
to other makes and processes, and if other 
have anything 
columns are open to them. the 


work to evolve a more satisfactory 
airscrew blade material. As is well 
known, the Schwarz wood blade, 
consisting of specially manufac 
tured ‘‘ hardwood scarfed on to 
spruce, the magnesium blade, the 
Heine wood blade, made from so 
called reinforced wood, and the 
hollow steel blades were all de 
veloped at this period. Of thess 
Heine blade (Jablo in this 

country) rapidly overcame the 

objections which had been encoun 
tered with the dural blade Naturally, the success of the 
Jablo- and Schwarz-type wood blade spurred the supporters 
of the dural blade to special efforts to improve their types 
There is no doubt that these efforts have borne fruit, and 
that objection No. 3 (fatigue) has been partly overcome 
Objection No. 1 (weight) still remains, although the differ 
ence is perhaps not so great now Mr. Gillmore says, 
‘‘sometimes wood may be a few per cent. lighter, but in 
many cases the dural airscrew will actually be lighter than 
the wooden one.’’ I know of no such case. 


to add, our 


Centrifugal Loads 


When we come to objection No. 2 (high centrifugal load) 
Mr. Gillmore is more guarded in his claims. It is obvious 
that a material with a specific gravity of 2.8 (dural) will 
find it hard to compete with a material having a specific 
gravity of 0.9 (the laminated material of the outer portion 
of a Jablo blade). 

Mr. Gillmore lists the desirable qualities required in a, 
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THE CASE FOR WOOD 





variable-pitch airscrew blade. These, 
it will be remembered, were as fol- 
lows :— 
(a) Efficiency ; 
(b) Ease and cheapness of manu- 
facture ; 
(c) Reliability ; 
(d) Repairability ; 
(e) Weight; and 
(f) Adaptability to various designs. 
During wartime one could add :— 
(g) Availability of materials, and 
(k) Availability of labour with the 
requisite skill or capable of 
being trained easily. 
The case for the Jablo blade against 
the duralumin is as follows :— 


Efficiency 


Some recent British designs of dural 
blades have shown a thinner tip 
section than the present Jablo methods 
permit. Not all airscrew designers, 
however, subscribe to the theory of 
these tips, and latest American prac- 
tice seems to tend towards wider and 


thicker tip sections, even in dural blades. The apparent 


disadvantage of a slightly thicker tip section is offset by 
the fact that the diameter of the airscrew, and hence tip 
speed, is less. This reduced diameter also allows a 


Pressing the boards for Jablo blades. 
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The man on the lift, near the far end, gives 
“scale ’’ to the press. 


and this saving in weight 


shorter and lighter undercarriage, 
of weight in the blade 


must be added to the saving 
themselves. 

It is certain that better aerodynamic sections throughout 
the blade are possible with the Jablo type, and that take 
off and climbing thrust are thus improved. Duralumin 
blades designed for maximum take-off thrust would be 
excessively heavy, more especially if the designer attempted 
to compete with the flared root sections employed in the 
latest Jablo blade designs. 


Ease and Cheapness of Manufacture 


On the question of case and cost of manufacture, I 
would point out that the production of wood blades has 
expanded much more rapidly than that of dural blades 
during the last twelve months. This indicate 
either :— 


would 


A. Ease of manufacture ; 

B. Availability of materials; 

C. Availability of suitable labour; 

D. Greater efficiency, 
or a combination of some or all of the foregoing. It can 
hardly, therefore, be said that the dural blade is obviously 
better than the wood blades under the heading of ‘Ease 
and cheapness of manufacture.’’ 


Reliability 

Mr. Gillmore makes the statement that dural blades 
have an enviable reputation from the point of view @ 
reliability and wearing properties. Parallel with the dural 
blade the Jablo blade has never had a {failure reported 
from the Service. It is unfortunate that any statemetmt 
should be made that may even hint at lack of reliability 
of Jablo blades, which have performed so magnificently. 
The pilots who fly behind them are full of praise, and} 
say categorically that the records of Jablo blades sub 
stantiate their confidence 


Repairability 


Mr. Gillmore’s figure of 80 per cent. of damaged dure 
blades to be repairable I believe to be optimistic. A 
proportion of Jablo blades is actually repaired on the 
station, without any special presses or heat-treatment 
apparatus. A very large proportion of the remaimilg 
damaged Jablo blades are easily repaired at the factory 


A batch of blade blocks ready for shaping. 
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90 it cannot be said that Jablo material is at a disadvan- 

in this respect. 

addition to the repair of blades, one should also con- 
sider other aircraft component repairs. For instance, a 
crash landing in which the Jablo blades are broken seldom 
damages the hub, whereas in a similar crash dural blades 
transmit the impact to the hub and engine, damaging these 
components in addition to the blade itself. 


Weight 


As already indicated, the dural blade has improved some- 
what recently as regards weight, but it can never equal a 
wood blade in this connection. When it is understood that 
the root of a Jablo blade has a specific gravity of about 
130, and that 75 per cent. of the length of the blade 
towards the tip has a specific gravity of about 0.9, com- 

with dural of specific gravity 2.8, it will be realised 
how very thin a dural blade must be to compete, even 
allowing for the necessary steel adaptor in the case of the 
wood blade. From the point of view of centrifugal load, 
the case for dural is obviously as bad. 

While on the subject of weight, it may be pointed out 
that wood blades are nearly always employed on hubs 
designed also to take metal blades. With the reduced 
centrifugal loads exerted by wood blades it would be pos- 
sible to design a hub specially for wood blades ; this would 
be lighter than the present hubs. Lower vibration stresses 
and vibration bending moments experienced with wooden 
blades also favour the suggestion that special light hubs 
be designed. 


Adaptability to Various Designs 


As we have encountered no difficulty in adapting Jablo 
blades to various designs, including the four-bladed air- 
screw referred to, there is little to discuss here. From the 
point of view of rapid production of prototypes, and lati- 
tude for the introduction of modifications as these appear 
desirable, the wood blade probably scores. That large- 
scale production of wood blades can be built up quickly 
has been conclusively proved. 


Availability of Raw Materials 


During wartime, raw material problems often over- 
shadow all others. The use of wood for airscrew blades 
releases duralumin for other parts of aircraft. There may 
easily be a case for the prohibition of the use of duralumin 
for any part of an aircraft where wood can give at least 
equal efficiency. If this situation arose I feel certain that 
Mr. Gillmore would be ready with an improved hub, speci- 
ally designed to take a wood blade! I assure him we 
could increase the efficiency of the Jablo blade still further 


if the design of hub were less restrictive than existing types. 
Availability of Labour 


The introduction of ‘‘trainee’’ and ‘‘dilutee”’ labour 
isa problem which must be faced in wartime. With an 
ample supply of piano-workers, shopfitters, cabinet- 
makers, joiners, and other woodworkers available as a 
strong foundation on which to erect a first-class team 
trained from unskilled (largely female) labour, it has been 
possible to expand production of Jablo blades rapidly and 
efficiently. It is difficult to believe that this could be so 
easily achieved with metal blades. 


Conclusions 


Naturally, my conclusions differ widely from Mr. Gill- 
more’s. I feel he has altogether exaggerated the import- 
ance of the thin tip section, overstressing the possible effect 
on top speed and taking no account of the disadvantages 
(take-off, climb, undercarriage, weight, etc.). The possi- 
bility of cutting balloon cables is admittedly in favour of 
dural blades, although this can be done by a specially 
reinforced wood blade. When Mr. Gillmore discussed 
weight he was on uncertain ground, and his skirting of 
the question of root sections and flares, by indicating that 
oa egregntor = flare is permissible ’’ without men- 
oid § that the weight argument would then be modified, 

ens his case. The fact that Mr. Gillmore 1ather 
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A modern Jablo blade with flared root. The “ edge-on ' view 
on the right illustrates the thin tip section. 


vaguely mentions cuffs for dural blades as offsetting the 
Jablo flared root seems to indicate that he is not fully 
confident that he can meet this particular challenge. The 
reference to reliability is unfortunate—I am sure Mr. Gill 
more would readily agree that the Jablo reputation is 
unsurpassable because it is 100 per cent. On the question 
of repairs Mr. Gillmore is misinformed, and the Jablo blade 
shows up well-here. The damping effect of a wood blade 
on engine vibration is most marked, and engine designers 
are usually in favour of the wood blade. 


Sugar or Scrap Paper? 


I’ the Government offered to exchange sugar coupons for 
scrap paper there would be a rush to comb out every corner 

They are not likely to make any such offer, of course, but 
since we are using 25,000 tons of shipping to import paper, 
when it might be bringing us munitions, including sugar and 
other foods, the situation speaks for itself 


The country urgently needs 100,000 tons of scrap paper 
NOW. Sugar or cannon-shell cases, those old papers and for- 
gotten periodicals on YOUR premises will help to provide 
them. 

So turn them out for salvage NOW ! 
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Royal Air Force and Fleet Air Arm News 


R.A.F. Employment Inspector 


A™ CHIEF MARSHAL SIR HUGH 
DOWDING, who was recently retired from 
the active list, is to review R.A.F. establishments 
to see if the numbers of men and women employed 
can be reduced without prejudice to operational 
efficiency. 


R.C.A.F. Promotions 


YROUP CAPT. K. G. NAIRN, Director « 
Accounts, and Group Capt. R. R. Collard 
Director of Works and Buildings, have both been 
promoted to the rank of Air Commodore. During 
the last war Air Comdre. Nairn served as a 
private with the Lord Strathcona Horse and 
later became a pilot in the R.F.C. Air Comdre 
Collard was a lieutenant in the Canadian Field 


Artillery 
Awards 


HE KING has been graciously pleased to ap 
prove the following awards in recognition of 

gallantry displayed in flying operations against the 
enemy :— 

BAR TO THE DISTINGUISHED FLyInG Cross 

Act. Sqn. Ldr. R. M. Mitne, D.F.C., No. 92 
Squadron.—Since assuming command in September, 
1941, this officer has led the squadron on nineteen 
offensive operations over enemy territory In the 
course of these operations, Sqn. Ldr. Milne has 
destroyed at least three and damaged two enemy 
aircraft, bringing his total victories to eleven de 
stroyed, two probably destroyed, and eleven 
damaged His leadership has been characterised 
by dash and good judgment 

Act. Fit. Lt. E. P. Wetis, D.F.C., R.N-Z.A.F., 
No. 485 (N.Z.) Squadron.—This officer has com 
pleted 46 operational sorties over enemy territory 
He is a splendid leader and a most determined 
and skilful fighter pilot, whose keenness in action 
sets a splendid example Fit. Lt. Wells has de- 
stroyed 13, probably destroyed 5, and damaged a 
further 8 hostile aircraft 

DISTINGUISHED FLYING Cross 

Fit. Lt. M. E. Arport, No. 148 Squadron 
Act. Major D. H. Lortus, 8.A.A.F.. N 

Squadron. 
Fit. Lt. J. BLackBuRN, R.A.F.O., No. 70 Squadron 
Fit, Lt. K. B. Cornpov.tp. No. 203. Squadron 
Fit. Lt, D. M. Inustey, No. 14 Squadron 
Act. Fit. Lt. J. R. Mananan, No. 148 Squadron 
Capt. C. M. 8S. Garpner, S.AAF.. No. 40 


ie 
ee 


The new aircraft carrier H.M.S. Victorious nosing into a rough sea. 


and Announcements 





SOLE REPRESENTATIVE: An Ice- 
landic sergeant pilot serving with the 
Fighter Command. He is the only 
one of his nationality in the R.A.F. 





Across the flight deck the windscreens have been raised. 





F/O. G. D. Cox, R.A.F.V.R., N 148 Squadron. 
F/O. N. O. F. E. Watker, R.A.F.V.R., No. 205 
Sqradron 
Act. F/O. G. D. CHarman, R.A.F.V.R., No. 146 
Squadron 
PO. L. H. Movttor, N 14 Squadron 
P/O.C. W. McCotprn, R.A.F.V.R., No. 71 (Eagles 








Squadron This officer has displayed great courage 
and resource in action. He has destroyed six enemy 
aircraft. P/O. McColpin has also destroyed _# 


railway engine, its tender and severa) wagons. Ei 
skill and enthusiasm have set a grand example 
Fit. Lt. P. C. F. Lawton, A.A.F.R.O., No. 


Squadror I officer has been engaged on opel 
onal flying nee November, 1939 As a night 

fighter pilot, he has carried out many hou 
fiving, often in difficult weather conditions 

Lt. Lawton has shown tremendous keenness, cae 

stant devotion to duty nd great determinatia® 


to complete his allotted task. He has destroyal 
two Junkers 88s and probably a Heinkel 11L 
Wing Cdr. H. pe C. A. Woopuouse, APCH 
This officer has carried out a large number @ 
operational sorties over enemy territory, dart 
which he has destroyed three enemy aircraft @ 
damaged a further two; in addition, he 
damaged an armed trawler He has on all oct® 
sions led the wing with the greatest coolness and 
skill 
F 






0. E. W. Tate, R.A.F.V.R No 
ron.—In October, 1941, whilst enga 
connaissance of the Norwegian 

attacked an enemy escort vessel 


heavy fire from the ship He s¢ 

hits with bombs and, as the ener 

to fire, F/O. Tate attacked with his machine gam 
until all the ship's guns were silenced is 
officer has flown over 300 operational hours @ 
routine patrols and convoy escorts and has pam 
ticipated in many attacks on enemy shipping He 
has shown great courage and determinate 


throughout 


SeconD BaR TO THE DISTINGUISHED 
Fiying MEDAL : 

Fit. Sgt. D. E. Krncasy, D.F.M., R.A.F.V BR. 
92 Squadron.—This airman leads his section and 
occasionally the flight, with great skill and cours 
He has participated in 36 operational sorties, 
ing which he has destroyed 17, probably dest 
6, and damaged a further 7 enemy aircraft 
Sgt. Kingaby has at all times displayed the gre® 
determination and sound judgment, combined 
a high standard of operational efficiency 

DisTINGUIsSHED Friyrnc MEDAL 
Sgt. R. E. Hanpiey, No. 37 Squadron 
Sgt. F. C. Jenkins. R.A.F.V.R., No. 148 Squadr® 
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wt. Oo. A F Marustica, R.N.Z.A.F., No. 37 
Squadro: : 
igt. F. B. Littte, No. 70 Squadron 


fet. A R Newitt. R.A F.V.R.. No. 27 Squadron 
Sgt. D. PALMER, No. 148 Squadron 
Set. J. G. Pascoe, R.A.F V.R., No. 148 Squadron 
Sgt. W. G. Scartu, No, 230 Squadron 
Set. G. 8. Witson, R.A F.V.R.. No. 27 Squadron 
Air Sgt. L. W. Bates, 8.A.A.F., No. 40 Squadron 

. J. G. L. ROBittaRD, No. 145 Squadron 
Bit -One day in July, 1941, this airman was 
the pilot of an aircraft which participated in an 
operational sweep over the Lille area. During the 
operations he observed one of our pilots descending 
be parachute. Believing it was his commanding 
oiicer who had been shot down, Sgt. Robillard 
commenced to protect the descending pilot by 
escorting him down, but was himself attacked by 
9 enemy fighters Nevertheless, he succeeded in 
destroying at least two of them Sct. Robillard 
has always displayed great keenness and initiative 
He has destroyed at least three enemy aircraft 

. A. Grorce, No. 115 Squadron.—One night 
in October. 1941, this airman was the pilot of an 
aircraft detailed to attack Duisburg On the out 
ward journey shortly after passing over the 
Zuider Zee. both engines of his aircraft com 
menced to lose power and the aircraft would not 
maintain height 
In spite of this, Sgt. George resolutely con 
tinued his flight to the target area, where 
although subjected to most accurate and intense 
antiaircraft fire and unable to take complete 
avoiding action, he released a very heavy bomb 
Although his aircraft was gradually losing height 
and in spite of being further handicapped by an 
gnserviceable radio transmitter, Set. George skil 
fully flew back to this country and made a safe 





ng. 
Throughout this pilot displaved outstanding 
coolness, courage and determinaticn On a pre 
vious occasion, Sgt. George carried his mission 
through ‘to a successful conclusion in conditions of 
great difficulty. 


j= King has been graciously pleased to ap 
prove the following awards: 

GrorRGE MEDAL 
P/O. J. Dewar, R.A.F.V.R.—In April 
an aircraft crashed into a mountainside in 


1941 
§ lee 
land during a fog and caught fire P/O Dewar 





" who was the second pilot, was thrown through 
. the top of the pilot’s cockpit on impact Despite 
| exploding ammunition and the presence in the 
burning wreckage of high explosives. P/O. Dewar, 


although slightly stunned, went to fhe assistance 
of the trapped crew and extricated three injured 
members, including his captain 

Alter attending to their wounds to the best of 
his ability, he set out to find assistance 
wme twelve miles of almost impassable lava 
country, P/O. Dewar finally reached a 
From there he telephoned to his base a concise 
- account of the accident, together with clear in 
structions how to reach the aircraft 

When the rescue party met him P/O. Dewar, in 
spite of his injuries, insisted on leading it to the 
scene of the crash He did this successfully by 
the shortest possible route, although he had made 


Crossing 


house 









}q uadron. 
No. 203 





all oct 
Iness and 


20 Squad 
on a 
*/O. Tate 
e face @ 
wo direct 
contin 
hine gums 


yping. J 
rminates 


HED 


VR, mM 
ction and 
1d courage 
rties, 
dest 
raft. 
he grea! 
bined 


y 





 Squadrea 




















FLIGHT 




























































































































































































































































































































































































NIGHT FIGHTER: Act. Wing Cdr. 
John Cunningham, D.S.O., D.F.C. and 
Bar, one of our most successful night 


fighter pilots. He has recently been 
presented with a gold watch by the 
Mayor of Croydon, his home town. 


his outward journey in extremely bad visibility 
Only when he had done all this did he return 
to base, where he was admitted to bospital and 
his own injuries attended to. This officer displayed 
great courage, determination and endurance, and 
undoubtedly was the means of saving two lives 

Sgt. J. Furr, D.F.M., R.A.F.V.R.—One night 
in July, 1941, this airman was the captain and 
pilot of an aircraft which was attacked by tw 
enemy aircraft whilst over the sea about 50 miles 
from the English coast As a result of the 
damage sustained, Sgt. Flint was later compelled 
to descend on the water some 800 yards from the 
shore. The wireless operator and air gunner 
were able to ieave the aircraft, but there was m 
sign of the navigator 

Sgt. Flint was unable to open the astro hatch 
so he lowered the back of the pilot's seat, crawled 
through the apperture and found the navigator 
who had been badly wounded, helpless behind a 
spar where he had fallen The aircraft was fast 





SOVIET SUPPLIES: A scene at a R.A-F. supply depot where the necessary material is being despatched to the Eastern Front. 
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sinking, but Sgt. Flint managed to drag the navi 
gator oui through the pilot's hatch The dinghy 
had been punctured, and, being only partially 
inflated, sank at once with the aircraft The 
air gunner, though wounded, swam towards th<« 
shore, and Sgt. Flint, at first assisted by the 


wireless operator until his wounds prevented 

from cortinuing, supported the helpless navigat 
until they were within 50 yards of the shore 
where a soldier, who had come out to ren 


der assistance relieved him Sgt Flint . then 
swam to the shore,, where after seeing both 
the wireless operator and navigator safe 
and, finding no sign of the air gunner he 


asked for boats to be sent out to search for the 
missing Man, at the same time giving clear 
structions where to look for him 

He would not leave the beach until he had s« 
that boats were searching for the air gunner 
who, it was subsequently found, must have su 
cumbed to his wounds shortly after striking out 
for the shore Set. Flint then walked for over a 
mile to a waiting ambulance and was taken t 
hospital 

‘his airman displayed great 


gallantry, fortitude 


snd disregard of personal safety in his efforts to 
navigator wh« 
died of his wounds 


save the unfortunately, 


nas since 


helpless 


Beirisa Empire Mepat (Mi 


A/C.1 (mow L.A/C.) F. Hartie 

A/C1 J. Wuxkr 

A/C.2 W. Fo.wey 

An aircraft, which had just taken off, struck 


another aircraft on the ground, crashed near the 
1irdrome boundary and burst into flames A/sf 
Hartle, Wilkie and Foley at once rushed to the 
burning wreckage and endeavoured to rescue the 
trapped pilot and passenger A/¢ Hartle and 
sneceeded in loosening the pilot from the 
cockpit, but, whilst trying to tarry him out of 


the aircraft his tunic came apirt, causing A/¢ 

Wilkie to tumble backwards A/¢ Foley im 
mediately took his place When the pilot was 
loosened, the passenger, who was unconscious, fell 
backwards towards the door of the cockpit and 


was removed by A/C. Hartle and Foley 

All three rescuers then succeeded in extricating 
the severely injured pilot a { ments before 
the main petrol tanks exploded and the fire be 
came an inferno. These airmen displayed gallantry 
snd initiative Although, unfortunately, the pilot 
lied the next day their prompt action un 
joubtedly saved the life of the passenger, who was 
severely burned 


Roll of Honour 


fir Ministry Casualty Communique No 


ew mr 


pu Air Ministry regret to announce the follow 
ing casualties on various dates The next-of 


kin have been informed 


Royal Air Force 


KILLED In ACTION (WHILE FLYING IN OPERA 
TIONS AGAINST THE Enemwy).—F/O. W. P. Carroll; 
Set. F. K. Crossley; Set. J. Darbyshire; Sgt. P 
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SERVICE AVIATION 





Clethero; Sgt. P. M. Cordy; PREVIOUSLY REPORTED MISSING Beun 
P/O. J. Craig; F/O. E ; KILLED ON ACTIVE SERVICE, Now Re 
Curtice; P/O. G. ¥ . Prisoner OF War.—A/C.1 J. Elder . 
F/O. C. E. Dewar; Sgt. . : ae SLY ~~ neste. Now 
‘itegcrald: & ’ yxon : PORTED PRisoneR oF War.—Cpl. T. F. [ 
ee, Oe DO. Sgt. H. E. Hill; L.A/C. J. 8. Manile; 
Gwynne: A/C iG D. R. A. Smith; Cpl F. Worthington 
stead; Sgt. L. H. Hook; L.A/C. Amendment to Communique No. 86 
W. Housley; Fit. Sgt. F. Hyde; MISSING.—For Act. Sqv. Ldr. P. A. § 
igt. T. Jeffries; Sgt. F. K worth read Act. Sqn. Ldr. R. A. Shuttle 
Johnstofi; Sgt. F. J. Kemp; ry > 2. ‘ 
1 G. W. Lee; P/O. R. : W omen $s Auxiliary Air Fo 
mnochie; Sgt. L. ¢ J - 
A/C.2 A. W. Mills; DIED ON ACTIVE SERVICE 1/cW.ll 
Murch; Set. J. L Dixon; A/CW.2 A, H. Taylor 
Sgt. F. H Oakley ; 


M, Pratt; Set. J. b- Royal Australian Air Fore 
>; Act. F/O. J. Shipman; KILLED IN ACTION.—Sgt. L. T. Hutchison, 
A. N. Slater; Sgt. MISSING, BELIEVED KILLED IN AcTION, 
Smalley; F/O. K. G & : \. D. Roberts; Sgt. G Williams 
P/O. W. G. Soares; Sgt. R MISSING.Set. H. E 
Steel; Act. Fit. Lt. J. Stewart; KILLED ON AOTIVE 
A/C.1 H. Towle; Sg ‘ fk Graham; P/O. H. M I 
Van Der Kuhle; A/C.2 T. W WOUNDED oR INJURED ON ACTIVE 
Vickers; P/O. R. E. Willson “¢ J. J. Wishart 


PREVIOUSLY REPORTED MISS > : : 
inc, Now Presumep KILLED Royal Canadian Air Fore 
ON ACTIVE Service.—P/O = . . 
Bentley: F/O. R. M. J KILLED IN ACTION.—Sgt. I I Lawsony 
Sqn. Ldr. J. W. Dor R P. Payton; Sgt. D. E. Soles; Sgt, a 
D.S.0., A.F.C.; urgeos : 
Ede: P/O. J ~ Diep oF WOUNDS or INJURIES 
"Oo. P J Frost P ACTION P/O. J. B Thor psor 
Jacobsen: F/O. H. H MISSING, BELIEVED KILLED IN 
! sdney; P/¢ F. Hart; Sg 
:-P/O McNamar — ; 
yer f R Wilsor P/O. 
F. Mee I. oD ppl 
O.B.E. ; ‘ 
D.F 
. P ‘ Stewart 
AIRCRAFTMAN ARTIST. This R.A.F. rigger, who 10 2 ry; F/O 
was a poster artist in private life, decorates the walls of Williams ; 
a dispersal hut of a night-fighter squadron in Southern oe oon Sabepere iene aga; . E Mason 
. . . ; L y -LED Oo j Sor 
England with portraits of celebrities. Aorive Saavice, Now RB: WOUNDED or INJURED ON Active § 
PORTED KILLED ON ACTIVE Sgt. L. F. Meyer 
Giovetti; Sgt. R. E. Greenhalgh; Sgt. C. Kelling Service.- L.A/¢ F. C. GlecKLer Diep ON ACTIVE SERVICE.—Set Vv. a 
ton; Sgt. F. McNeill; Sgt. A. Raine; P/O. K. H.N WOUNDED OR INJURED ON ACTIVE SERVICE.— - 
Rumbo; Sgt. L. A. Smith; Sgt. T. H. Smith; Sgt Cpl. E. 8. Clayton; P/O. D. E. Fox: Fit. Sgt , } pes) > 
V. E. Waldron; Sgt A C. Walker. J. Goldie; L.A/C. M. B. McLeod; Sgt. F W Royal New Zealand Air F 
Pasviousty Repostep KitLep on Active Sen tO oy ®.. ae “Tosat RIES RECEIVED ON ues Ranan 9 -  -y - Ith 
‘E , > ‘TION Set DUNDS I s ‘ SUMED .ED cTIO £ y, ° 
PF aa ee eee . pacers atm a a , Ashwood; Sgt. M. F P/O. D. J. Jamieson; Sgt 4 G. Jesson 
PRE ; DEP. ; } , oynton; L.i t. Cc ope PREVIOUSLY REPORTED ISSING, NOW 
Previously ReporTep MISSING, BELIEVED cam cn Activa Banvecs Alc 3 R PORTED KILLED In AcTion.—Set. F. G. 
he : ; R : ! J MISSING, BELIEVED KILLED IN 
; ; De + > R Eliwooc urden; L.A/C Clegg; GS 2 P. T. Takarangi 
. ‘ yf ge sb - . * Ellwe + Clements; A/C.2 K. F. Derry; A/C.2 8S. Eatwell; MISSING.—Sgt Ss. C. E. Sapwell; 
rewkb ee ~~. “44 . A/C.1 H. V. Evans; A/C.2 A. Gamston; A/C.1 Ree 
shaw; P/O. C. P. H. MacLaren; Sgt. L. F. Stee : . “os - samston, 4 core . . 
. H. Greenhalgh; A/C.2 R. O. Jones; A/C.2 W. J KILLED ON ACTIVE SERVICE.—Sgt 
Previousty Rerortep Missinc, Now Keenan: A/C.1 W.-D. Langford: A/C2 L. Mec garr 
sUMED KILLED IN AcTION.—Sgt. P. A. Adams; Bride; Sct. D. O. McFall: Set. L. R. Mack; A/C.1 2 
Set. J. Cameron; Sgt. G. W. Clawley; Sgt. M. 8 — filler: A’C YS Resend AC - : 
Peis: Baar a ters Set RL. Eraineer: igh Millets ACL DB Peacoeks 4/C2 3 South African Air Forgam 
Set. V. S. Key; Sgt. D. S. H. King; Sgt. G. I Selman; A/C.2 G. Thomas; A/C.2 J. C. Tun KILLED ON ACTIVE Service.—Air Sgt 
Matson; Sgt. H. Nathan; P/O. A. W. B. Newman; stall; Sgt J. Valentine; Sgt. B. G. Watson Sowerby 
Sgt. R. E. Nichols; Sgt. W. H. R. Smale; Sgi. ° . . 
R. D. Watson; Sgt. H Willis; Sat. R. EL F 
Wunderlich. 
Previousty Reportep MISSING, BELIEVED 
KILLED iN Action, Now Reportep KILLED IN 
ActTion.—Sgt. W. Elisley; Sgt. R. H. Rampton 
WouNDED oR INJURED IN AcTION.—Sgt. J. A 
Chisholm; Sgt. A. Cooke; Act. Wing. Cdr. A. H 
Donaldson, D.F.C., A.F.C.; Sqn. Ldr. P A. 
Ford; Fit. Sgt. R. Hi. F. Gill; Sgt. J. Hobbs; Sgt 
W. Paxton; Sat. J. E. Scott 
Diep oF Wounps or InsuRIeS RECEIVED IN 
ActTion.—Sgt. R. O. Rogers 
MissinG, BELIEVED KILLED IN AcTiIoNn.—Sgt. 
W. Blakey; Sgt. B. F. Brooks; Sgt. F. Burrell; 
F.C. Child; P/O. J. E. Chilvers; Sgt. R. L 
5 N. R. Cowin; Sgt. D. N. N. De Brath; 
8. B. Ensor, D.F.C.; Sgt. C. M. Evans; 
J. Garrod; Sgt. J. Grassom: Act 
J. Hannigan ict. H 
Laurie-Dickson; Flt. Sgt. G 
. Penn; Fit. Sgt. P. A. Roberts; 
Robinson; Sgt. G. J. Truscott; P/O 
Food 
PREVIOUSLY REPORTED Missinc BELIEVED 
KILLED ON ACTIVE SERVICE, NOW REPORTED Miss 
ING, BELIEVED KILLED IN AcTION.—Sgt. C. G. . 
Mciver; Sgt. P. T. Perrins; Sgt. K. J. Whadcoat 
MISSING.—Sgt. J ). Ball 
more; P/O. G 
J. H. Carr; Sg 
Set. R. A. 
Dyer; Sgt 
man; Sgt. C 
F. H. M. Green; 
A. J. B. Mallett; Sg t. B. Hewitt 
Jarvis; Sgt. P. S. D. Johnston; Sgt 
Leach; Sgt. S. R. Longhurst; Sgt 
mack; Sgt. H. Mann; Set. A. F. Me d 
Morris; Sgt. F. K. Phillips; Sgt. .« lant: Sgt 
A. Poupard; Sgt. E. J. Roger; Sgt. W Smyth ; 
Set. E. D. Suggett; Sgt. E. D. Tovey; Sgt. W. 
Udale 
MISSING, BELIEVED KILLED, ON ACTIVE Ser 
vice (WHILE ENGAGED ON NON-OPERATIONAL 
FLYING DUTIES OR ON THE GROUND. THROUGH 
Enemy AcTion).—Sget. R. M. Forster; I Cc 
R. E. MecMIntyre; Sgt. A. C. Smith; L.A 
D. H. G. Talbot; Sgt. L. J. Wigglesworth 
a Ee Seren 2 > 6S ee: GOLD DIGGERS : Girls of the Women’s Auxiliary Air Force sieving sand m 
W. Booth; L.A/C. W. C. Brooks; Sgt. A. } stop butts to recover the bullet metal. 





ActTion.—Sgt. C. G. Blandon; P/O. A. C 


> L 
KILLED in Action, Now Presumep KILLED IN Brides: A/C1 B&B. W. Brown: A/C1 BR. A 
A /( 
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